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ERRATA

Page 31, line 2—1939 should read 1839; line 3—1848 should read 1844.

Page 48, following line 18—Insert

Piper aequale var. latirifolmm CDC. in Candollea 1:233. 1923, name only.

Page 106, line 19—^Syst Veg. 4. Cur. Post. 21 should read: Sysc. Veg. 4. Cur, Post. 20.

Page 108, line 24—1788 should read 1790.

Page 110, line 14

—

P Williamsii should read P. flavispica.

Page 116, line 7 of key—P. Williamsii should read P. flavispica.

Page 118, Species 69 should read as follows:

69. Peperomia flavispica Trel. in Contr. U. S. Nat. Herb. 26:48. 1927.

Peperomia Williamsii Trel. loc. cit. 1927, not CDC.

Page 404—The heading LOGANICACEAE should read LOGANIACEAE.

Page 418, line 23

—

uniia should read urtitus.

Page 439, line 10, delete '^English."

Page 453, line 2 of caption—fungi should read sori.

Page 457, line 4—^Transpose sentence beginning "Although" to last line on page 454.

Page 457, paragraph 5, line 6—fig, 6 should read fig. 7.
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FLORA OF PANAMA

Part IV. Fascicle 1

PIPERACEAE 1

By T. G. YUNCKER

Herbs, sKrubs, or small trees, not infrequently repent or scandent, often with

nodose stems, glabrous or pubescent, vascular bundles scattered; leaves mostly

alternate, sometimes opposite or vcrticillate, simple, usually entire, ranging in size

from less tban 1 cm. up to 30-40 cm. or more long, often with glandular or

pellucid dots; stipules lacking or present and commonly more or less adnate to the

petiole; flowers very small, usually green, perfect or unisexual, in racemose or more

commonly spike-like inflorescences, these usually somewhat fleshy, pedunculate,

terminal or leaf-opposed, sometimes axillary or multiple on a common peduncle;

the flowers mostly densely crowded, each in the axil of a usually peltate or sub-

peltate, sessile or stipitatc, occasionally adnate or concave bract; perianth none;

stamens usually 2-6, filaments mostly free, the anthers terminal, erect, 2-ceIlcd;

ovary sessile or stipitate, 1 -celled, 1 -ovulate; fruit drupaceous, small.

The Piperaceae, one of the larger families of flowering plants, is pantropic in its

distribution. Species arc especially abundant in Latin America. They extend from
the Keys of Florida through the West Indies, Mexico, and Central America, south-

ward to Chile and Argentina. They occur in greatest number throughout northern

South America from Brazil to Peru and northward to Panama and Costa Rica.

Some species are widespread in their occurrence but each country has a rather large

number of endemics. The total number of valid American species is unknown but

unquestionably amounts to many hundreds and may approximate 2,000 or more.

A number of species of widespread distribution; e.g., Piper aduncum, P,

hispidnmy P. margjnattim^ and others appear to exhibit an infinite capacity of varia-

tion In minor characters of leaf size, shape, and indumentum. The extremes often

appear quite distinct in themselves but study of large numbers of collections may
reveal intergradations to such a degree that the extremes lose their seeming sig-

nificance. The writer has been reluctant to maintain species or even varieties

established by previous workers on such apparent variations when sufficient evi-

dence indicates intergradations. It is probable that errors of judgment have been

made but it is felt that such errors are on the side of conservatism. On this basis,

^Issued March 31, 1950.

(1)
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a number of previously described species have been reduced to synonymy. At the

same time, a number of novelties have been described as new to science. It is

believed that with greater abundance of material, especially mass collections, and

with correlated field study still further reductions may be in order. On the other

hand, such studies may prove the validity of species which now appear to be th

same.

Small collections had been made in Panama previous to 1800 especially by Nee

and by Haenke, and around the middle of the last century larger collections were

prepared by Secmann> Fcndler, Hayes, and others. However, collecting in Panama

on an extensive basis did not get under way to any extent until after 1900.

Miquel, the great Dutch authority and monographer of the Pipcraceae during

the first part of last century, studied some of the earlier collections. Casimir

DcCandoUe, third In line of the great Swiss family of botanists, following MiqueFs

death, published in the DcCandolle Trodromus' in 18 69 a monograph of the Pipcr-

aceae. Included In this pubUcation were all of the species then known from

Panama, Following this work, there appeared an almost continuous stream of

papers by DeCandoUe embodying the descriptions of hundreds of new species based

on specimens sent to him by collectors as they explored farther and farther Into

botanically unknown areas. Following DeCandolle's death in 1918, Professor

William Trelease, of the University of Illinois, undertook the study of the family,

especially as it is represented in the Americas, and published a number of papers

including the descriptions of many new species.

The earliest paper to deal exclusively with the Piperaceae of Panama was pre-

-ed 1920. This included the

descriptions of a number of new species based on collections made by PIttler and by

Maxon In the early part of the century. Subsequently, large collections were made

by Standley, Klllip, Piper, and others. From a study of this rather considerable

accumulation of material, Trelease In 1927 presented a monographic study of the

Panamanian Piperaceae which included 139 species and a number of varieties.

Woodson and his associates at the Missouri Botanical Garden have more recently

made extensive collections. These have also been studied by Trelease who has pub-

lished more than 70 new species and a number of varieties based on this material.

Thus, according to Trelease, more than 200 species arc represented in Panama.

An attempt has been made In preparing the present paper to account for all

species previously reported. Ninety-five species of Piper, 1 of Offonia, 2 of

Pot/joniorphe, 1 of Sarcorbacbis, 1 of Audcrswulopipcr, 72 of Tcperoviiay 22 varie-

ties of Piper and 7 of Pepcromia, making a total of 172 species and 29 varieties,

are considered as valid in the present treatment.

For the present study the writer has had the loan of the collections at Gray

Herbarium of Harvard University, University of Illinois, Missouri Botanical Gar-

Bot In

addition, he has also had the loan of a number of critical specimens from Kew.

He had the use of notes made by Trelease during his studies of type material in

(2)
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European herbaria and was also given a grant by the Research Grant Fund of

DePauw University- For the loan of specimens and all other assistance given him,

the writer expresses his thanks.

KEY TO GENERA^'

a. Stigmas 2-5 (mostly 3-4); floral bracts various, often more or less

pubescent; plants more or less woody, commonly shrubby or vine-like,

or less frequently herbaceous.

b. Inflorescence leaf-opposed.

c. Inflorescence spicate; fruit sessile 1. Piper
cc. Inflorescence racemose; fruit stipitate 2. Ottonia

bb. Inflorescence axillary, spicate.

c. Spikes several on a common peduncle ..._ 3. Pothomorphe
cc. Spikes one, or, if more than one, not on a common peduncle.

d. Spikes solitary 4. Sarcorhachis
dd. Spikes 2 (or more?), superposed, axillary 5. Andi:rssoniopip£R

aa. Stigmas 1 (may occasionally be cleft to simulate 2), stamens 2; floral

bracts mostly round-peltate, glabrous; plants herbaceous, mostly com-
paratively small e. Peperomia

1. PIPER Linnaeus

Piper L. Gen. PL ed. 1. 3 3 3. 173 7.

Shrubs or trees, occasionally subherbaceous, rarely scandent, often nodose; leaves

alternate, simple, with rare pel

pet

to rugose or bullate above and lacunose beneath, glabrous or sparsely to densely

hairy, often scabrous, frequently sparsely to densely glanduLar-dotted, palmately

nerved or more commonly pinnately nerved from the lower half or two-thirds, or

throughout, usually somewhat venulose with finer cross-connecting and anasta-

mosing nervulcs; petiole of various lengths, rarely lacking, commonly more or less

vaginate-grooved at least at the base and often to the blade, the margins of the

groove wing-margined, the wing very narrow or apparently lacking, or broad and

conspicuous; spikes leaf-opposed, cylindrical or rarely globose or subglobose, 1-10

mm. or more thick and up to 50 cm. or more long; peduncle from less than 5 mm.
up to several centimeters long; rachis commonly somewhat ridged between the

flowers^ the ridges low and smooth or papillate to fimbriate; flowers sessile and

perfect (American species) or imperfect (Old World species); usually densely

congested, in the axis of variously shaped bracts, the bracts sometimes glabrous but

more commonly pilose or fimbriate; stamens 2-5; ovary 1, glabrous or sometimes

papillate or pubescent; stigmas 2-4, rounded to filiform, sessile or on a short and

thick to elongated and slender style; fruit variously shaped, one-seeded, drupe-like,

with a thin pericarp and somewhat hardened endocarp.

PRIMARY KEY TO SPECIES OF PIPER

a. Ovary and fruit stylose I. Spp. 1-18 (pp. 5-14)
aa. Ovary and fruit not stylose.

b. Leaves scarcely peltate.

c. Leaves palmately nerved, or pHncrvcd within the lowermost 5

mm II. Spp. 19-25 (pp. 15-20)

cc. Leaves pinnately nerved.

d. The principal branches of the midrib arising from somewhat
below the middle to the upper third of the blade.

*All keys in this paper are to be considered as artificial.

P;
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bb.

e. Leaves mostly 20-25 cm. or more long X 10-20 cm. or

more wide, base equi- or uncquilatcrally lobcd (shallowly so

in a few species) HI. Spp. 26-34 (pp. 20-26)

ec. Leaves mostly smaller or, if large, not lobcd at the base IV. Spp. 3 5-82 (pp. 3 0-60)

dd. The midrib more or less equally branched to the upper fourth

or throughout V. Spp. 83-93 (pp. 61-69)

Leaves distinctly peltate VI. Spp. 94-96 (pp. 70-71)

I. KEY TO SPECIES HAVING STYIOSE OVARIES AND FRUIT

(In a few species Included here the styles may be very short or easily deciduous. Such question-

ably stylose species have been also included in the non-stylose section of the key.)

a. Leaves rugose-bullatc L P. pesarhsanum

aa. Leaves not rugose-buUate.

b. Leaves peltate 95. P. AIaxonii

bb. Leaves not peltate.

c. Spikes 15-20 cm. or more long; leaves 10 X 20 cm. or more;

styles short.

d. Petioles, twigs, etc. more or less warty-vcrrucose -- 50. P. impi-riale

dd. Petioles, twigs, etc. not warty-verrucose.

c. Twigs glabrate; nerves 6-S on each side

f. Leaves elliptic, base oblique, cordatc-auriculate 2. P. albopunctu-
LATISSIMUM

ff. Leaves ovate, base not oblique or auriculate 34. P. Pit rn.Ri

ec. Twigs densely brown-hairy; nerves 5-6 on each side 31. P. TARnrNS

cc. Spikes and leaves much smaller.

d. Spikes mostly 3 cm. or more long when mature.

c. Leaves pinnately nerved throughout; plants entirely glabrous;

fruit tetragonous; bracts cupulate, glabrous 3. P. DARirNFNSE

ee. Leaves pinnately nerved below the upper third (or sometimes

throughout in P. phytolaccacfoliuni)

.

I. Young twigs and/or leaves hairy.

g. Spikes 6-8 cm. long; peduncle 1.5-2 cm. long 4. P. lincolnense

^g. Spikes 3-4 cm. or less long; peduncle 0.5-1 cm. long,

h. Leaves ovate, 7-12.5 cm. wide; twigs retrorsely

hirtellous 5. P. plrvenosum

hh. Leaves lancc-elliptic, 3.5-5 cm. wide; twigs villous 6. P. piruligerum

hhh. Leaves elliptic-obovate or obovatc, 7-12 cm. wide 7. P. exiguicaule

ff. Entirely glabrous.

g. Leaves ovate, base rounded; spikes 5 cm. or more long 8. P. crassinervium

var. tocotanum

gg. Leaves not ovate, base acute to acuminate.

h. Leaves lance-elllptic; spikes 2-4 cm. long 9. P. phytolaccae-
FOLIUM

hh. Leaves obovate, strongly revolutc 10. P. macropunctatum

dd. Spikes mostly 2 cm. or less long when mature.

e. Leaves with 6-8 main lateral nerves.

f. Leaves 10 cm. or more wide, nerves beneath puberulent 11. P. latiuracteum

ff. Leaves less than 5 cm. wide, nerves beneath glabrous 12. P. candelarianum

ec. Leaves with 3-5 main lateral nerves.

f. Leaf base 5-10 mm. shorter on owe side, glabrous 13. P. magnantherum

ff. Leaf base essentially equilateral, or if unequal more or less

pubescent.

g. Young twigs and/or leaves hairy.

h. Leaves more or less long-ciliate, base acute 14. P. garagaranum

hh. Leaves not ciliatc, base more or less cordulate.

1. Twigs, petioles, etc. minutely hirtellous 5. P. pervenosum

ii. Twigs, etc. densely villous.

j. Leaves about three times longer than wide, oblong-

lanceolatc- - 15. P. puuistipulum

jj. Leaves about 2 times longer than wide, elliptic 16. P. colon-insulae

(4)
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gg. Young growth glabrous.

h. Leaves mostly 6 cm. or more wide.

i. Leaves broadly elliptic, abruptly short-acuminate,

subrugose 17. P. distigmatum
ii. Leaves ovate, gradually acuminate, not rugose 18. P. Davidsonii

hh. Leaves mostly narrower 9. P. phytolaccaiz-

FOLIUM

obviously an error.

Jahrb. 40:247. 1908, as peta

Piper fluvii-initii Trel. in Ann. Mo. Bot. Gard, 27:291. 1940.

A shrub or small tree, 3-8 m. tall, nodose; upper internodes rather short, thick,

subreflcxed-hirtellous with an intermixture of scattered long hairs; leaves elliptic-

to round-ovate, 5-11 cm, wide X 13-17 cm. long, apex sharp-acuminate, base

rounded, subinequilaterally obtuse, one side 1-2 mm. shorter, bullate-lacunose,

pinnately nerved from the lower half, the nerves about 6 or 8 on each side, rusty-

villous above, at least along the nerves, rather densely so beneath, especially along

the nerves, with a mixture of long and short hairs, margin ciliate, drying firm,

dark, opaque; petiole 10-20 plus 1-2 mm.^ long, villous, vaginate and narrowly

winged toward the base; spikes 8-10 mm. thick X 9-13 cm. long; peduncle stout,

1—2 cm. long, villous; bracts oblong-subligulate, pilose to near the subacute, curved

apex; fruit subcylindrical, glabratc, stigmas 3, elongated, recurved on a moderate

or short, somewhat sparsely hispid or glabrate style.

Western Colombia and Panama, commonly at rather high altitudes.

CHiRiQuf: trail from Cerro Punta to headwaters of Rio Caldera, alt. 2250-2500 m.,
Allen 1445; Bajo Chorro, Boquete District, alt. 2100 m., Davidson 204.

This species rather closely resembles P. lactinosnm of western South America

but differs in the type of pubescence, shape of the bracts, and more elongated

fruits. The Chiriqui specimens agree in all respects with those seen from South

America,

2. Piper albopunctulatissimum Trel. in Ann. Mo. Bot, Card. 27:287. 1940.

A somewhat nodose shrub, 4 m. tall; upper internodes glabrous, sparingly

warty-papillate; leaves elliptic, apex acute, base obliquely cordate-auricled, one

side about 5 mm. shorter at the petiole, the larger side about equaling the petiole,

about 18 cm. wide X 28-30 cm. long, pinnately nerved from below the upper

third, the nerves 6-8 on each side, submarginally loop-connected and with num-
erous cross-connecting and anastomosing nervules, glabrous above, the nerves

beneath puberulent or crisp-pubescent, marginal ciliation lacking, sparsely yellow-

glandular-dotted on both sides, microscopically white-dotted above when dry,

drying rather firm, subtranslucent; petiole 45 plus 5 mm. long, winged-vaginate

to near the blade, sparsely warty; spikes 5 mm. thick X 25 cm. long; peduncle

"The base of the blade in many species of ?iper Is unequal on the two sides with one side some-
what shorter at the petiole. The pctiolar length is given plus the difference in length between
the two sides.

(5)
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about 4 cm. long; bracts triangular-subpeltate, clliatCj tbe pedicel broad, concave;

stigmas 3, linear, on a short, stout style.

Known only from the following locality.

cocle: north rim of El Valle de Anton, alt. 600-1000 m., Allen 1652,

3. P1P1.R DARiENENSE CDC. in DC. Prodr. 16^374. 1869.

Otloma gJauccscens Miq. !n Seem. Bot. Voy. Herald, 200. 18 54, not Viper glaiicescem Jacq.

Viper Jaricnse CDC. in Candollca 1:168. 1923.

Piper Uxispicum Trel. in Contr. U. S. Nat. Herb. 26:24. 1927.

Piper laxispicum var. latijoliuvi Trel. loc. cit. 1927.

Piper Permari Trel. in Ann. Mo. Bot. Card. 27:295. 1940.

Piper fagopyricarpum Trel. loc. cit. 28:426. 1941.

A glabrous slirub, mostly scarcely 0.5 m. tall; stems simple or occasionally

branched, 2-3 mm. thick, somewhat finely striate, greenish; leaves oblong-elliptic,

subovate or lance-elliptic, 3-7 or sometimes 8 cm. wide X 12-19 cm. long, apex

attenuately sharp-acuminate, base narrowed, subcquilaterally acute or rounded and

obtuse, minutely auriculatc at the petiole, pinnatcly nerved throughout, the midrib

rather prominent beneath, the lateral nerves slender, 6-9 on each side, divergent

and submarginally loop-connected, drying green above, paler and subglaucous be-

neath, membranous, translucent; petiole mostly scarcely 5 mm. long, longitudinally

striate, scarcely vaginatc at the very base; spikes 3-5 mm. thick X 3-5 cm. long

when mature; peduncle about 5 mm. long; rachis smooth or obscurely papillate;

bracts cupulate, glabrous; fruit mostly exserted, free, globose-tetragonous, smooth

or obscurely papillate, stigmas short, 3-4, on a short, stout style.

Panama and northern Colombia.

BOCAS DEL TORO: uppcr Changuinoki River, Permar s. ;;.; vicinity of Chiriqui Lagoon,

von Wedel IO42, cHiRiQuf: vicinity of Puerto Armuelles, alt. 0-75 m,, Wooihon & Scbery

8^2, CANAL ZONE: Barro Colorado Island, Gatun Lake, Standley 313T5I Mexia 6jjl;

Bailey ^ Bailey 88. Panama: Indio, Madden Lake, Miller 206

j

—leaves maximum size, as

described, san blas: forests around Puerto Obaldia, nit. 0-50 m., Piitier 42S8,

The type specimen did not have a sufficiently matured spike to show the char-

acters of the fruit, which are significant in this species. The description of the

vegetative characters, however, agrees in all respects with the other specimens in-

cluded here. It was reported by Sccmann as being used by the Indians for stupeyf-

ing fish. Mexia made the same report for the specimen she collected on Barro

Colorado Island.

4. Piper lincolnense Trel. in Field Mus. Nat. Hist. Bot. Ser. 18:347. 1937.

A shrub (?); flowering Internodes moderately slender and short, obscurely

retrorscly hirteUous on one side, the other side papillate glabrescent; leaves broadly

elliptic or ovate-elliptic, apex short-acuminate, base slightly incqullaterally cordu-

late, 7.5-10.5 cm. wide X 16-20 cm. long, pinnately nerved from below the upper

third, the nerves about 6 on each side, rather prominent beneath, glabrous above,

glandular-dotted and crisp-pubescent beneath, especially along the nerves, not

ciliate, drying dull, papery, translucent; petiole 1.5-2 cm. long, rather densely

(Q
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reflexed-hirtellous, vaglnatc to the blade; spikes 3-4 mm. thick X 6-8 cm. long,

peduncle 1,5-2 cm. long, thinly and obscurely hirtellous; bracts triangular, the

pedicel broad and concave, glabrous; fruit depressed, slightly flattened laterally

with the rachis, stigmas 3, slender, on a short style.

Known only from Lincoln Creek, Bocas del Toro.

BOCAS DEL TORO: Lincoln Creek, Changuinola Valley, Dunlap 408,

The broadly elliptic leaves, pubescent beneath, and stylose fruits characterize

this species.

5, Piper PERVENOSUM CDC. in Candolica 1:268. 1923, name only; Schroeder, in

CandoUea 3:137. 1926.

A shrub; flowering internodes short, moderately slender, retrorsely hirtellous;

leaves ovate, apex gradually acute, base subequilateral, rounded, obtuse or sub-

cordulate, 7-12.5 cm. wide X 13-18 cm. long, glabrous on both sides or with the

nerves beneath obscurely and minutely hirtellous, pinnately nerved from the lower

half or slightly above, the nerves 3 or 4 on each side, with shorter intermediates,

and minor lateral nerves to near the apex, nervules very numerous and closely

spaced as seen by transmitted light, glandular-dotted, the glands comparatively

large, drying gray-green, firm, translucent; petiole 5-20 mm. long, stout, vaginate-

winged to the blade, retrorsely hirtellous; spikes 3-4 mm. thick X 3 cm. long;

peduncle 5-10 mm. long, hirtellous; bracts triangular-lunulate, papillate; ovary

subglobose, stigmas small, on a short style.

Known only from, the following locaHty.

SAN BLAs: San Bias coast, high hills back of Puerto Obaldia, alt. 50-200 m., Vittkr
4302

The gray-green twigs and ovate, finely venulose leaves are distinctive features

of this species.

6. Piper peruligerum Trel. in Ann. Mo. Bot, Gard. 27:295. 1940,

Small and suflfruticose; twigs, petioles and leaves at first rusty subtomentose-

villous; internodes short and rather slender; leaves lance-elliptic, apex long-

attenuate, base obliquely cordulate, one side 2-3 mm. longer, 3.5-5 cm. wide X
11-14 cm. long, pinnately nerved from the lower half, the nerves 3-5 on each

side, with strong cross-connecting-anastomosing nervules, becoming slightly

pouched between veins, the midrib above moderately pubescent, subvillous beneath,

the nerves rather strongly so, the hairs staring and of various lengths, the longest

nearly 1 mm. long, drying papery, translucent; petiole scant 3 plus 2-3 mm. long,

densely villous; spikes 3 mm. thick X 2.5 cm. long; peduncle 3 mm. long; stigmas

on a short style.

Known only from the following locality.

BOCAS DEL toro: Isla de Colon, Woodson, Allen ^ Sclbert IQSQ.

The above description is drawn largely from the type description by Trelease

inasmuch as the fragment at Ilhnois consists of two leaves only. Trelease indicated

that the type is at the Missouri Botanical Garden but it has not been seen by the

writer.

(7)
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7. Piper exi^uicaule Yunckcr, sp. nov,

Frutcx, 30 cm. altus; foliis obovatis vel elliptico-obovatis, apicc subacutis, basi

subacquilatcralibus, ad petiolum abruptc acutis, a tertio supero deorsum pinnatim

venosis, vcnis utrinque ca. 6, supra dlssitc villosis, subtus ad venas crispe vel adpresse

pubcscentibus, sat obscure glanduloso-punctatis; petiolo 2 cm. vel ultra longo;

spicis, ut adsunt, 3 mm. crassis, 3.5 cm. longis; pedunculo 2.5 cm. longo; bractcis

triangulari-subpcltatis, conferte pallido-fimbriatis; ovarlo subgloboso, stylo brevi;

stigmatibus 3, rotundatis.

Slirub, 3 cm. tall; stem sparsely pubescent (?); leaves obovate or elUptic-

obovate, apex acutish, base subequilatcral and abruptly acute at the petiole, 7—12

cm. wide X 12-19 cm. long, pinnately nerved below the upper third, the nerves

about 6 on each side, with prominent cross-connccting-anastomosing nervules,

sparsely villous above, the nerves beneath crisp- or appressed-pubescent, rather ob-

scurely glandular-dotted, drying papery, translucent, finely pellucid-dotted; petiole

up to 2 cm. or more long, vaginate toward the base (?) ; spikes as yet young, 3 mm.

thick X 3.5 cm. long; peduncle 2.5 cm. long, sparsely pubescent; bracts triangular-

subpeltatc, densely pale-fringed; ovary subglobose, stigmas 3, rounded, on a rather

short, stout style; fruit not developed.

Known only from the one collection.

BOCAs DEL TORO: FisH Crcck, Apr. 9, 1941, von Wedrl 21S7 (Herb. Missouri Bot.

Gard., type).

The type specimen is rather poor and frag-

mentary but it does not appear to agree with

any other known species The very sm all

Fig. 1. Piper crasdncrilum

var. focofanum

plants, obovate leaves, densely fringed bracts,

and stylose ovaries are distinctive characters.

8. Piper crassinervium Fi.B.K. var. toco-

tanum (CDC) Yuncker, comb. nov.

Piper cxserrens (Miq.) CDC. var. tocotannm CDC
in Ann. Conscrv. & Jard. Bot. Geneve 21:239.

1920.

Viper papyracejim Trel. in Contr. U. S. Nat. Herb.

26:31. 1927.

Piper noi'ae-helveticac Trel. in Ann. Mo, Bot Gard.

27:294. 1940.

An essentially glabrous shrub or small tree,

2—5 m. tall; upper internodcs coniparatively

short but soon lengthening, glabrous; leaves

ovate, 5-14 cm. wide X 13-23 cm. long, apex

acuminate, base rounded, obtuse or in large

leaves sometimes shallowly cordate, equilateral

or with one side slightly shorter, abruptly acute

(^)
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at the petiole, pinnately nerved from below the middle, the nerves 4 or 5 on each

side, prominent beneath, glabrous or at most only sparsely minutely puberulcnt

along the nerves, drying firm, translucent; petiole about 15 mm. long, vaginate and

narrowly winged to the middle or above; spikes 5-7 mm. thick X 12-15 cm. long

when mature; peduncle stout, 5-15 mm. long, pubescent; bracts rounded- or

triangular-subpeltate, marginally fringed, zonately arranged; fruit rounded, gla-

brate, stigmas 3, recurved, on a rather short style.

Venezuela, Colombia, and Panama; the species Colombia and Ecuador.

CHiRiQUi: vicinity of "New Switzerland," central valley of Rio Chiriqui Viejo, alt.

1800-2000 m., Allcft IJjQ, 1416; forests around El Boquete, alt. 1000-1300 m., Pitlicr

No significant difference has been found by means of which the Panamanian

specimens can be distinguished from those from South America.

9. Piper phytolaccaefolium Opiz in Presl, Reliq. Haenk. 151. 1830.

Viper brevhpicatiim Opiz, loc. cit. \5\, pU 28, 1830.
Artanthc hcteropbylla Miq., Syst. Pip. 502. 1844.

Artantbe brcvhpicata Miq., loc. cit. 508. 1844.

Artanthc phytolaccacfolia Miq., loc. cit. 534. 1844.
Peltobryart pbytolaccaefolium Presl, Epim, Bot. 224. 1849.
Piper sirigidare CDC. in Jour. Bot. 4:161. 1866.
Piper ampboricarpum Trel. in Contr. U. S. Nat. Herb. 26:29. 1927.
Piper simulafis Trel. in Field Mus. Nat. Hist, Bot. Ser. 18:361. 1937.

A glandular-granular shrub, 1-2 m. tall, glabrous or obscurely and transiently

puberulent; twigs rather slender; leaves lance- or oblong-elliptic, 3-6 cm. wide X
10-13 cm. long, or occasionally up to 8 X 19 cm,, apex acuminate, base acute to

cuneate, mostly equilateral, glandular-dotted, often strongly so, pinnately nerved

throughout or some leaves from below the upper third, the nerves 4, or in large

leaves 5-6 on each side, mostly scarcely ciliate; petiole 5-10 mm. long, vaginate at

the base; spikes 5 mm. thick X 2-4 cm. long; peduncle 5-20 mm. long, glabrate

or very sparsely hirtellous; bracts triangular- or rounded-subpeltatc, marginally

fringed; fruit globose, stigmas 3, small, on a short subulate style.

Colombia, Ecuador, and Panama.

Panama: without definite locality, Nee jdj, J64, jd/. bocas del toro: Changuinola
Valley, Diinlap 459. CHiRiQuf: Boquete District, Boquete, alt. 1140 m., Davidson 6ig;
along Rio Caldera, south of El Boquete, alt. 1250 m., Killip 3611,

No significant differences have been discovered between the Panamanian speci-

mens cited here and those which have been studied from South America. Those
from Panama, however, are, so far as seen, less conspicuously glandular-dotted th:

are those of South America, A specimen collected by Nee without definite locality

indicated has the leaves ciliate and with a few scattered long hairs on the upper
surface.

(^)
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10. Piper macropunctatum Yuncker, sp. nov.

Frutcx, ca. 0.5 m. altus, dissite hirtulus; intcrnodiis usque

ad 6 cm. longis, obvie confertc glandulosis; foliis elliptico-

obovatis, apice obtusis vel abrupte brcvi-acutis, basi inaequi-

lateralitcr acutis, latere altero ca. 2 mm. breviore, utrinque

glabratis vel subtus ad basem dissite pubesccntibus, a medio

laminae deorsum pinnatlm venosis, vcnis utrinque 5, utrinque

confertc glanduloso-punctatis, marginc revolutis; petiolo 2-4

cm. cum 2 mm. longo; basi vaginato; bractcis triangulari-

lunato-subpeltatis; ovario ovoideo glanduloso, stylo brevi,

crasso, subalato, stigmatibus parvis.

A small, essentially glabrous sbrub, about 0.5 m. tall;

stem unbranched, internodes up to 6 cm. long, strongly

glandular-dotted; leaves clUptic-obovatc, apex obtuse or

abruptly short-acute, base inequilaterally acute, one side

about 2 mm. shorter, 6-8.5 cm. wide X 13-- 15 cm. long,

glabrous on both sides or sparsely pubescent near the base

beneath, pinnately nerved from the lower half, the nerves 5

on each side, with cross-connccting-anastomosing nervules,

submarginally loop-connected, strongly glandular-dotted on

both sides, drying rather thin, translucent, pellucid-dotted,

revolute; petiole 2-4 cm. plus 2 mm. long, glabrous or sparse-

ly pubescent, vaginate near the base; spikes 3 mm. thick X
2.5 cm. or more long; bracts triangular-lunate-subpeltate, glabrous (?); ovary

glandular, ovoid, with a short, stout, subulate style, stigmas small, sessile.

Known only from the type locality.

BOCAS DEL TORO; Pumpkin River, July 28, 1941, von Wedel 2j6l (Herb. Missouri Bot.

Fig. 2. Pil)er

macropuncfatuw

Gard., ).

The small, simple, glabrous plants, strongly glandular-dotted with compara-

tively large dots, obovatc, revolute leaves, and pointed ovary distinguish this species.

The only spike present on the type specimen is fragmentary and young.

11. Piper latibracteum CDC. in Smiths. Misc. Coll. 71'':5. 1920.

A shrub, about 1 m. tall; flowering internodes moderately stout and short,

glabrous; leaves broad-elliptic, apex gradually acute, base narrowed, obtuse or

slightly cordulate, one side 1-2 mm. shorter, 11-14 cm. wide X 20-24 cm. long,

pinnntely nerved below the upper third, the nerves 7-8 on each side, with inter-

mediates and slender cross-connecting and anastomosing nervules, glabrous above,

the nerves beneath puberulent, somewhat rugose, glandular-dotted, drying subglossy

and green above, paler beneath, papery, translucent; petiole 15-20 plus 1-2 mm.

long, vaginate and narrowly winged to the blade; spikes 8 mm. thick X 2 cm,

long, apiculate; peduncle stout, scarcely 10 mm. long; bracts triangular-lunate,

(10)
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glabrous, or marginally papillate, pedicel broad, concave; ovary glabrous, stigmas 2,

recurved, on a short, stout style.

Southern Panama.

darien: Boca de Pauarando, Sambu River, alt. 20 m., Pittier 5588; Cani-Cuasi Trail,

Chepigana Dist., alt, 900 m., Terry 6 Terry 144I; alt. 1650 m., T^rr3; ^ Terry 1581.

The numerous nerves, puberulent beneath, short, thick, apiculate spikes, and

stylosc ovaries distinguish this species.

12. Piper candelarianum CDC. in Linnaca 37:3 57. 1872.

Piper globosum CDC. loc. cit. 340. 1872 not Poir. 1804.
Piper psiloeladum CDC in Bull. Soc. Bot. Bclg. 30'^:211. 1891.

Scandent shrub, glabrous; flowering internodes rather slender and short, red-

granular; leaves lance-elliptic or the lower subovate, apex gradually acute, base sub-

equally acute or one side sHghtly shorter than the other, 2,5-4 cm. wide X 8-12

cm. long, pinnately nerved throughout, the nerves mostly 6-7 on each side, with

rather obscure intermediates and cross-connecting ncrvules, drying thin but firm,

translucent, prominently yellow- or red-glandular-dotted on both sides; petiole

scarcely 1 cm. long, vaginatc toward the base; spikes 4-8 mm. thick X 1.5-2.5

cm. long, mucronate; peduncle slender, about 1 cm. long, eventually recurving;

bracts triangular-subpcltate, sparingly very short-fringed on the upper margin;

fruit rather large, globose, attenuate into a short, stout style, conspicuously glandu-

lar roughened, glabrous, stigmas 3.

Costa Rica and adjacent Panama.

BOCAS DEL TORO: Old Bank Island, vicinity of Chiriqui Lagoon, V07t Wedel 1994.

The short, thick styles, short spikes, glandular twigs, and pinnately nerved

leaves are distinctive characters of this species. It resembles P. ctanaralcuse of

Colombia to some extent but differs because of its completely glabrous twigs and

leaves and with the nerves of the leaves not submarginally loop-connected as in

that species.

13. Piper magnantherum CDC in Smiths. Misc. Coll. 71^:16. 1920.

A glabrous, strongly red-glandular shrub (?); flowering internodes short and

slender; leaves lance-elliptic-oblong, apex acuminate, base obUquely acute, one side

5-10 mm. shorter, 3.5-5 cm. wide X 12-15 cm. long, pinnately nerved from the

lower half, the nerves 4 or 5 on each side, or with additional lateral nerves to the

upper fourth, with few cross-connecting nervules, rather loosely ciliate toward the

apex, drying thin, translucent; petiole 5-10 plus 5-10 mm, long, or on lower leaves

up to 2 cm., vaginate at the base; spikes as yet young, 2-3 mm. thick X 1.5 cm.

long, mucronate, peduncle 5-8 mm. long; bracts triangular-subpeltate, marginally

pale-ciliate; ovary ovoid, narrowing into a short, stout style, stigmas 3, small, short.

Known only from the following locality.

(U)
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darien: Ccrro dc Garagara, Sambu basin, southern Daricn, alt. 500-974 m., Piftier

3666,

The densely red-glandular leaves, twigs, etc., strongly inequilateral base of the

leaves, and stylose ovaries distinguish this species. It resembles P, pbytolaccacfolhim

in many respects but differs because of the inequilaterally based leaves, and con-

spicuous red-glands.

14. Piper garagaranum CDC. in Smiths. Misc. Coll. 71*': 15. 1920.

A shrub; flowering Internodes moderately slender, rather short, moderately to

sparsely loosely villous; leaves lance-elliptic, apex sharp-acuminate, base equilateral

and obtuslsh, or more commonly inequilateral and acute with one side about 2 mm,

shorter, 4.5-7 cm. wide X 13- 17 cm. long, pinnatcly nerved from below the

middle, the nerves 3-4 or 5 on each side, with rather open, cross-connecting-

anastomosing nervules, loosely long-villous, especially along the nerves beneath,

somewhat long-ciliate, glandular-dotted beneath, drying rather thin and papery,

translucent; petiole 20 plus 2 mm. long on lower leaves and vaginatc-winged to

about the middle, reduced upy%^ard3 villous; spikes 3 mm. thick X 15-18 mm, long;

peduncle about 5 mm. long, villous; bracts small, concave, short-ciliate along the

concave margin; ovary ovoid, narrowing into a short, stout style, stigmas rather

short, recurved.

Darien Province.

darien: foothills of Garagara, Sambu basin, alt. 30-500 m., Vtttler 5618; Chcpigana

Dist., Cana-Cunsi Trail (Camp 2), alt. 600 m., Terry ^S Terry 1432.

The short spikes, and thinly long-villous and ciliate leaves distinguish this

species.

15. Piper tubistipulum CDC. in Smiths. Misc. Coll. 71*':5. 1920.

Piper pubisfipuliitfi var. ciidyhmim Trcl. in Contr. U. S. Nat. Herb. 26:28. 1927.

A small shrub, 1 m, tall; upper internodes short, densely retrorscly hirsute;
,

leaves oblong-lanceolate, apex gradually rather long-acuminate, base somewhat

narrowed, corduLite, one side 2-3 mm, shorter, glabrous above except for the mid-

rib which is pubescent near the base, pubescent beneath with the nerves hirsute,

5—6 cm. wide X 15-19 cm, long, pinnatcly nerved from the lower half, the nerves

4 on each side, raised beneath, with cross-connecting and anastomosing nervules,

sparsely glandular-dotted beneath, smooth or subrugose, drying firm, translucent;

petiole stout, 6-8 plus 2 mm. long, densely hairy, deeply vaginate to the blade;

spikes 3-4 mm. thick X 2 cm. long, mucronate; peduncle 5 mm. long, hirsute;

bracts triangular-lunate, glabrous, pedicel broad, cupulate; ovary narrow^ed abruptly

into a short, thick style, stigmas 2, recurved.

Central Panama.

CANAL zone: Barro Colorado Island, Gatun Lake, Standlcy JTJ64; hills around the

Agua Clara Reservoir, near Gatun, alt. 20-3 m., Piftier 2661, Panama: Indio, Miller

20/ 8.

(12)
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The densely pubescent stems, oblong-lanceolate leaves, pubescent beneath and

with somewhat inequilateral, cordulate bases, short spikes, and stylose fruits dis-

tinguish this species. The spike on the type of var. e7istylosnm is so young that

It is not possible to determine the style character. The specimen agrees so well

otherwise that it is believed that It is same as the species.

16. Piper colon-insulae Trel. in Ann. Mo. Bot. Gard. 27:290. 1940.

A shrub, 2 m. tall; upper Internodes relatively slender, densely dingy-villous;

leaves elliptic, apex acute or short-acuminate, base inequllaterally cordulate, mar-
gins subequal at the petiole, 5-8,5 cm. wide X 13-16 cm. long, glabrous above

or the midrib with a few hairs at the very base, villous beneath, at least along the

nerves, pinnately nerved below the upper third, the nerves about 5 on each side,

with numerous cross-connecting-anastomosing nervules, drying papery, translucent;

petiole 1-1.5 cm. long, densely dingy-villous, vaginate to the blade; spikes 5 mm.
thick X 2.5-3 cm. long; peduncle 8 mm. long, subhirsute; bracts narrowl)

angular-lunate, glabrous; fruit subquadrangular-oblong, stigmas on a very short

style.

Known only from the following locality.

BOCAS DEL TORO: Isla de Colon, ah. 25-75 m., Woodson, Allen & Seihert 1934,

17. Piper distigmatum Yuncker, sp. nov.

Frutex (?) vel arbuscula glabratus 2-3 m. altus; internodils florifcris modice
brevibus gracilibusque; foliis late ellipticis, apice abrupte breviter acuminatis, basi

obtusis vel ad petiolum abrupte subacutis,

^ tn-

rugosis, anfra medium pinnatim venosis,

venis utrinque 5, subtus prominentlbus,

rubro-glanduloso-punctatis; petiolo 1.5-2.5

cm. longo, ad laminam vaginato; spiels 5-8

mm. crassis, 1.5—2.2 cm. longis apiculatis;

pedunculo ca. 1 cm. longo; bracteis tri^^ngu-

lari-lunatis glabratis; drupa subglobosa, stig-

matibus binis ligulatis recurvis, stylo sat

longo crasso subulato fultis.

A glabrous shrub (?) or small tree, 2-3

m. tall; flowering Internodes moderately

short and slender; leaves broadly elliptic,

apex abruptly short-acuminate, base rounded,

obtuse or abruptly subacute at the petiole,

8-9.5 cm. wide X 14-17 cm, long, rugose,

pinnately nerved from below the middle, the

nerves 5 on each side, prominent beneath,

not branched but with slender cross-connect-

ing and anastomosing nervules, red-glandular-

dotted, especially on the lower surface, drying firm, translucent; petiole 1.5-2.5

Fig. 3. Piper distigmatum

(n)
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cm. long, vaginate to the blade; spikes 5-8 mm. thick X 1.5-2.2 cm. long,

apiculate; peduncle about 1 cm. long; bracts triangular-lunate, glabrous, pedicel

broad, curved; fruit subglobosc, stigmas 2, ligulatc, recurved, on a rather long,

stoutish, subulate style.

Known only from the type locality.

CHiRiQUi: Boquctc Region, Cerro Horqucta, cloud forest, alt. 1950 m., April 17, 1940,

von Hagcn ^ von Hagen 20og (Herb. Missouri Boc. Gard,, type); April 27, 1940, ton

Hagen & von Hagcn 20§S.

The broadly elliptic, somewhat rugose leaves, and bistigmatic, rather long-

styled fruit distinguish this species. It differs from P. Daihhonii because of the

shape of the larger, rugose, more abruptly acuminate leaves, 5-nerved on each side.

18. PiPiR Davidsonii Yuncker, sp. nov.

Frutex parvus glabcr; internodlis supcris sat brevibus graclllbusque; foliis ovatis

vel cUiptico-ovatis, apice acuminatis, basi rotundatis ad pctiolum abrupte acutis,

infra medium pinnatim vcnosis, venis utrinquc 4, manifeste rubro-glanduloso-

punctatis; pctiolo ca. 1,5 cm. longo, ad laminam vaginato; spicis, ut adsunt, 5 mm.

crassis, 1 cm. longis; pedunculo 1 cm. longo; bractels triangulari-subpeltatis,

glabratis; ovario globoso (?), stigmatibus 2, stylo longo fultis.

A small, glabrous shrub, 1-2 m. tall; upper internodes rather short and slender;

leaves ovate or clllptic-ovatc, apex acuminate, base rounded, abruptly short-acute

at the petiole, 6-7.5 cm. wide X 14-16 cm. long, plnnatcly nerved from below

the middle, the nerves 4 on each side or with a very slender fifth nerve at the base

In large leaves, strongly red-glandular-dotted, especially beneath, green above, pale

beneath, drying firm, translucent; petiole about 1.5 cm. long, vaglnate to the blade;

spikes, as represented, 5 mm. thick X 1 cm. long; peduncle 1 cm. long; bracts

triangular-subpcltate, glabrous, the pedicel broad, concave, papillate; ovary globose

(?), stigmas 2, on an elongated style.

Known only from the type locality.

cHTRiQuf: Bajo Cliorro, Boquctc District, alt. 1800 m., Feb. 15, 193 8, M. £. Davidson

2Sj (Herb. Missouri Bot. Gard., typf).

11. KEY TO SPECIES WITH PALMATELY NERVED LEAVES

(The nerves may coalesce within the lowermost 5 mm.)

a. Fruit p.ipillate, with a prominent, glabrous, apical disc -- 19. P. ri-.ticulatum

aa. Fruit lacking any evident apical disc.

b. Leaf base cordate.

c. Leaves 9- to 11-ncrved - 20. P. marginatum

cc. Leaves 5-nerved - 21. P. aristolochiae-

rOI IL'M

bb. Leaf base rounded or narrowed, scarcely cordate, leaves more or less

elliptic.

C. Leaf base inequilateral with one side about 2 mm. shorter; flowers

approximated.

d. Petiole vagina margin glabrous; leaves lanceolate, 3-ncrved 22. P. humorigaudi ns

dd. Petiole vagina margin ciliate; leaves lance-elliptic, 5-nervcd 23. P. coNVERSUM

cc. Leaf base essentially equilateral, 5- to 7-ncrvcd.

d. Flowers distant; bracts glabrous 24. P. pinoganense

dd. Flowers more compact; bracts papillatc-pIlose .25. P. mpdium

(14)
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19. Piper reticulatum L. Sp. Pi. 1:29. 1753.

Piper smilacifolium H.B.K. Nov. Gen. & Sp. 1:56. 1815.

Piper latum H.B.K. loc. cit. 57. 1815.

Enckea smilacifoUa Kunth, In Linnaca 13:605. 1839.

Enckea lata Kunth, loc. cit. 606. 1839.

Enckea reticulata Miq. Syst. Pip. 365. 1843.

Macropipcr latum PresI, Epim. But. 223. 1849.

Piper Duchassaiugii CDC. in DC. Prodr. 16^:251. 1869.

A glabrous shrub or small tree up to 4-6 m. tall; branches slender, nodose;

leaves elliptic, elliptic-ovntc, or broadly ovate, 8-15 cm. wide X 15-25 cm. long

or occasionally up to 25 cm. wide X 30 cm. long, apex acuminate, base essentially

equilateral, more or less acute, truncated, or in large leaves shallowly cordate,

palmately 5- to 7-nerved, or larger leaves 9-ncrved, the nerves prominent beneath,

reticulate-veiny with rather prominent cross-connecting nervules, drying firm and

chartaceous; petiole 1—2 cm. long, glabrate or very obscurely puberulent-papillate,

grooved above, vaginate near the base; spikes 5-6 mm. thick and up to 10 or 12

or occasionally 15 cm. long when mature; peduncle slender, 1-2 cm. long; rachis

with membranous, fimbriated ridges; bracts pcltatcly dilated upward, pedicel and

margin bearded; stamens 4; fruit obovoid, somewhat 4-sided, papillate, with an

apical, smooth, disc-like area, stigmas 3 or 4, rounded.

West Indies and on the mainland from Central America through northern South

America.

BOCAs DEL TORO: Lowcr Changuinola River, Stork JO. CHiRiQuf: Progreso, Cooper d
Slater l8^. canal zone: along Cano Quebrado, Pittier 6g86; around Gamboa, alt. 40-80
m., Pittier 377^ > between Gorgona and Gatun, alt. 10—50 m., Pittier 227Q; near Gatun,
Standlcy 27201; Mamci Hill, alt. 20-90 m., Pittier 3811; near Summit, Standley 25728;
Cerro Gordo, near Culebra, Standley 26008; Rio Pedro Miquel, near East Paraiso, Standley

2gg6g; vicinity of Fort Sherman, Standley jogjg; Barro Colorado Island, Standley JI267;
Miller 207j; Matachin, Kuntze igi8; Obispo, Standley 3T726; vicinity of Gatuncillo, Piper

5603, 5620; Rio Agua Salud, near Frijolcs, Piper 58sg, 5860; Empire, Miller 1867; Madden
Dam Road, Miller 180O; along Rio Chagrcs between Gamboa and Alahucla, alt. 30-60
m., Allen gj6, colon: between France Field and Catival, Standley 30338; along Rio
Fato, alt. 10-100 m., Pittier 3872, 3882; Fato, Pittier 3842. Panama: Rio Tapia,

Standley 26160, 28035, 28241; near Tapia River, Juan Diaz region, Maxon & Harvey
66jO, 6708; Juan Diaz, Standley 30548; Rio Tccumen, Standley 2g363, darien: along

Sambu River, Pittier 5570,

The large, glabrous, rather veiny leaves, comparatively short spikes, and

especially the prominent glabrous disc at the top of the papillate fruit, characterize

this species. There is a wide variation in the size of the leaves.

20. Piper marginatum Jacq. Icon. Pi. Ran 2:2, pL 215. 1786.

Piper decnmanum Aubl. Pi. Guian, Fr. 1:21. 1775, not L. 1760, nor Miller 1763.

Piper caialatum Vahl, Eclog. Am. 1:3. 1796.

Piper alare Ham. Prodr. PI. Ind. Occ. 3. 1825.

Schilleria caudata Kunth, in Linnaea 13:716, 1839.

Schilleria marginata Kunth, loc. cit. 718. 1839.

Artanthe caudata Miq. Syst. Pip. 3 80. 1843.

Artanthe marginata Miq. loc. cit. 381. 1843.

Artanthe alaris Miq. loc. cit. 406. 1843.

(W
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npcr regressum Anders, in Miq. loc. cit. 3 80. 1843, as synonym.

Piper san-josearnim CDC. in Linnaea 37:351. 1872.

Viper san-joseartnm var. chiriquiniim Trel. in Ann. Mo. Bot. Card. 25:826. 1938.

Piper san-joseanuni var. kobcnse Trcl. loc. cit. 17\197, 1940.

Piper san-joseuNUfn var. panaviauinu Trcl. loc. cit. 1940.

piper saii-]oscanum var. tabogense Trcl. loc. cit. 1940.

A shrub or small tree with moderate

to rather short Internodes; branches slen-

der, glabrous and blackish when dry;

leaves round-ovate, 8-15 cm. wide X
10-20 cm. long, or rarely some leaves

Fig. 4. P. fnarginatum

somewhat larger, apex acuminate to long-

attenuate-acuminate, base openly cordate

or occasionally subtruncate, glabrous on

both sides except for slight ciliation and

submarginal silkincss, palmately 9- to 11-

ncrvcd, nerves entirely free, or the Inner-

most pair of laterals slightly coalescing

with the midrib at the base, cross-con-

necting and anastomosing ncrvules rather

prominent, the leaf margins confluent

across the top of the petiole, drying mem-

branous, translucent, pcllucid-dotted; pet-

iole up to 4 cm. long or on larger leaves

somewhat longer, vaginate-winged to near

the blade; spikes 2-4 mm. thick wben

mature and up to 10-13 cm. or occas-

IIlonaiiy 20 cm. long; peduncle about 10 mm. long; bracts transversely triangul

peltate,

sessile.

marginally fringed; fruit smooth, obpyramidal, angular; stigmas 3, linear,

West Indies, on the mainland of Central America, and southward to Brazil and

Ecuador.

Panama: without Indication of locality, Nee jOO, j8/^. province (?): Santa Rita

Trail, Cowell iT/'j T22. cHiRiQuf: between Rio Tabasara and Rio Tinta, WooJsou, Sc'ibcrf

^ Allen 416. VERAGUAs; Isla dc Uva, Contrcras group, Pitticr jII2, cocLE: El Vallc,

Miller l8l2. canal Zone: Monkey Hill above Colon, Lehniann XLVJ; New Limon,
Stevens TOlj; Culcbra, Stevens Q2/'; Fort Kobe road, Woodson, Allen ^ Seiberf 142^;
western slope of Ancon Hill, vicinity of Balboa, alt. 20-75 m., Seiberf 3SS; Ancon Hill,

Killip 3041, 12087; Standley 26326; Balboa, StanJlcy 2360O; between Frijolcs and Alonte

Lirio, alt. 30 m., Killip 12116; Frijoles, Standley 2762/; Empire, Miller 1862; Juan Mina,
Piper 36g6, j6gS; near old Fort Lorenzo, mouth of Rio Chagrcs, Piper ^SgS, SQiy, 5q62;
Culebra, alt. 50-150 m., Pittier 2146; Ccrro Gordo, near Culebra, alt. 50-290 m., Piltier

3737; standley 2^g64; Corozal, Stevejis Tt8; Agua Clara Reservoir, Stevens 546; near Sum-
mit, Standley 25731, 26g38; near Gatun, Standley 27247, 27288; Gamboa, Standley 28334,
28^36; near Fort Randolph, Standley 286$$; vicinity of Fort Sherman, Standley 30042;
Stevens 267; Darien Station, Standley 31557; Barro Colorado Island, Standley 40832;
Kenoyer 5gg. colon: between Fato and Playa de Damas, Pittier 3Q34; vicinity of Santa

Isabel, Pittier 4176, Panama; Gorgona Beach, Woodson, Allen G? Seibert l6go; Taboga

(16)
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Island, alt. 0-186 m., WooJson, Allen ^ Scibert Ijjl; KilUp 3165, 3195; Miller 1848;
Pittier 3553; Standley 27044, 27057, 27847; Camino de la Granja, Bro. Heribcrto 166;
Bella Vista, Killip I20I2; Staudley 25332; Madden Lake, Miller 2077; near Punta Paitilla,
Standley 26274; near big swamp, cast of Rio Tecumcn, Staudley 265gg; along Corozal
road, near Panama, Standley 26834; Ri^ Tapia, Standley 28207; between Fort Clayton and
Corozal, Standley 2g2I4; Rio Tecumen, Standley 29482; Juan Diaz, Standley 3052I;
between Las Sabanas and Matias Hernandez, Standley 31835. herrera: Pcse, alt. 50 m.,
Allen 801, darien: around Garachine, Pittier 5512.

KEY TO THE VARIETIES OF P, MARGINATUM
a. Sinus wide, open, lobes more or less divergent.

b. Leaves not pilose above, the nerves glabrous or pubcrulent.
c. Nerves scarcely pubcrulent 20. P. marginatum

cc. Nerves pubcrulent, at least above 20a. var. anisatum
bb. Leaves appresscd-pilose above, at least toward the apex; nerves beneath

pubescent 20b. var. catalpae-
FOLIUM

aa. Sinus closed or nearly so, lobes approximated or overlapping 20c. var. clausum

20a. Piper marginatum var. anisatum (H.B.K.) CDC. in Urb. Symb. Ant.
3:172. 1902.

Piper anisatum H.B.K. Nov. Gen. & Sp. 1:58. 1815.
Piper san-]oseanum var. remediosense Trel. in Ann. Mo. Bot. Gard. 27:297. 1940.

The nerves pubcrulent or hirtellous, at least on the upper surface.

Occurs with the species.

CHiRiQui: Rio ChiriquI to Rcmedios, alt. 15-50 m., Woodson, Allen ^ Seibert IIQI,
PANAMA: Perlas Archipelago, San Jose Island, Johnston 319, 472; Saboga Island, Miller

1953; a^ong Charare River, near Chcpo, alt. 50-100 m., PHtier 4708, darien; trail be-
tween Pinogana and Yavisa, alt. 15 m., Allen 260,

20b. Piper marginatum var. catalpaefolium (H.B.K.) CDC in DC Prodr.

16^:246. 1869,

'/

/
1815.

1839.
Artantbe catalpaefolia Miq. Versl. en Medel. Kon. Nederl. Inst. 1842:197. 1843.
Piper pseudomarginatuni CDC. in Bull. Herb. Boiss. 6:492. 1898.

Leaves appresscd-pilose above, at least toward the apex, and pubescent along

the nerves beneath.

Occurs with the species.

CANAL zone: Corozal, Stevens 63, Panama: Perlas Archipelago, Trapeche Island,
Miller 1907, darien: vicinity of Boca de Cupe, alt. 40 m., Allen 869,

20c. Piper marginatum var. clausum Yuncker, var. nov,

Foliis suborbicularibus, basi profunde cordatis, sinu angustato, lobis approximatis

vel invicem obtegcntibus.

Leaves suborbicular, base deeply cordate with narrow sinus, the lobes approxi-

mated or overlapping.

Central Panama.

CANAL zone: Empire, March 5, 1937, Miller 1861 (U. S. Nat. Herb., type); vicinity
of Salamanca Hydrographic Station, Rio Pequenl, alt. 80 m., July 28-29, 193 8, Woodson,
Allen ^3 Seibert 1608—this specimen shows somewhat more open sinuses than does the type.

(17)
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2L Piper aristolochiaefoliuni (Trel.) Yunckcr, comb. nov.

Piper san-joscafinm var. arhtoloclnacfolunn TrcL in Contr. U. S. Nat. Herb. 26:22. 1927.

A shrub, 1.5-2 m. tall, twigs somewhat zig-zag, granular-papillate, moderately

slender; leaves bullate and dark green when growing, rather narrowly ovate, apex

long-acuminate, base deeply cordate, sinus open, obtuse, with parallel margins, 8- 9

cm. wide X 15 cm. long, palmately 5 -nerved, the innermost laterals not continuing

to the apex, the midrib strongly branched upward, the nerves and cross-connecting-

anastomosing nervules prominent beneath, the innermost pair of laterals entirely

free from the midrib, with scattered, soft, white hairs above, paler and with the

nerves granulate-papillate or subhirtellous beneath, ciliate, the hairs restricted to

a single marginal row, pale-ycllow-glandular-dotted beneath, drying thin, trans-

lucent; petiole 3-4 cm. long, vaginate to about the middle, scarcely winged,

granulate-subhirtcllous. No inflorescence present.

Known only from the type locality.

CANAL zone: wet forest, hills north of Frijolcs, "scarce," Dec. 19, 1923, Standley

2/J24 (U. S. Nat. Herb., typf).

The specimen on which this species is based is sterile but the vegetative char-

acters are believed to be sufficiently different from P. marginatnin to w^arrant

specific rank. It differs from that species chiefly because of the 5 -nerved leaves,

the midrib strongly branched upw^ard, the lateral nerves not continuing to the

apex, the ciHation restricted to a single row^ of marginal hairs, and the shape of the

basal sinus.

22. Piper humohigaudens Trel. in Ann. Mo. Bot. Gard. 27:293. 1940.

A branching, nodose, glabrous shrub, 2 m. tall; upper internodes short and

slender, finely ribbed; leaves lanceolate, apex rather gradually blunt-acuminate,

base inequilaterally narrow^ed downward, one side about 2 mm, shorter at the

petiole, the shorter side acute, the longer side rounded, subacute, 2.5-3 cm. wide

X 8-11 cm. long, 3-nerved, the nerves unevenly coalescing w^ithin the lowermost

5 mm., salient beneath, cross-connecting and anastomosing nervules very slender,

drying rather firm, subtranslucent; petiole scarcely 5 plus 2 mm. long, vaginate

near the base; spikes 3 mm. thick X 4-5 cm. long; peduncle 1-1.5 cm. long;

rachis ridges fimbriate; bracts small, subcucullate, marginally short-fringed; fruit

somewhat granular, dcpressed-subglobose, laterally compressed; stigmas sessile.

Known only from the following locality.

cocle: wet north rim, El Valle, alt. 80-100 m., May 21, 1939, Allcu 1S33,

23. Ptpfr conveksum Trel. in Ann. Mo. Bot. Gard. 27:290. 1940.

Subarborescent, 2 m. tall; young branches nodose, very slender, internodes short,

finely striate, obscurely and minutely hirtellous glabrescent; leaves lance-elliptic,

apex caudatcly acuminate, base about 2 mm. shorter on one side, acute, 3-4.5 cm.

wide X 10-12 cm. long, palmately 5 -nerved with the outermost pair of nerves

delicate and loop-connected with cross-connecting nerves upward, the innermost

(18)
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pair of lateral nerves slightly coalcscent with the midrib at the base, prominent

beneath, drying thin, translucent; petiole about 3 mm. plus 2 mm. long, obscurely

hirtellous, vaginate toward the base, the margin of the vagina ciliate; spikes as yet

young, 2 mm. wide X 2.5 cm. long; peduncle 5 mm. long, glabrous; bracts in-

flcxcd-subpcltate, ciliate; ovary ovoid, stigmas apical.

Known only from the following collection.

CHiRiQuf: Llanos del Volcan, alt. about 1300 m., Alleri Tjjo,

This species closely resembles P. /jumorigauJens but differs because of the shape

of the 5-nerved, more attenuately acuminate leaves, subhirtellous twigs and petioles,

and ciliate margins of the petiole vaginal groove.

24. Pn^ER PiNOGANENSE Trel. in Contr. U, S. Nat. Herb. 26:22. 1927.

Piper tabasaramivi Trel. in Ann. Mo. Bot. Gard. 25:827. 1938.

Viper salamauca}ium Trcl. loc. cit. 27:196. 1940.

A shrub or small tree, 1.5-4 m. tall, nodose; intcrnodes slender, rather short,

minutely and transiently pubcrulcnt, finely ribbed; leaves elliptic, apex caudatcly

blunt-acuminatc, base rounded but subacute at the petiole, or narrowed and acute,

3-5.5 cm. wide X 8-12 cm. long, palmately 5-nerved, the nerves salient on both

sides, the innermost pair of laterals coalescing with the midrib within the lowermost

5 mm., with numerous, fine, cross-connecting and anastomosing nervules, drying

light green, firm, chartaceous, glossy, translucent; petiole scarcely 5 mm. long,

granular-puberulcnt, channelled above, drying wrinkled, vaginate toward the base;

spikes 3-4.5 cm. long, loosely flowered; peduncle scarcely 1 cm. long, obscurely

puberulent; bracts very small, concave, glabrous; fruit ovoid, smooth or papillate;

stigmas 3 or 4, sessile,

Panama.

CHiRjQui: banks of lower Rio Tabasara, WooJson, Alien & Seiberi 440, canal zone:
vicinity of Salamanca Hydrographic Station, Rio Pequcni, alt. 80 m., Woochoti, Allen ^
Seibert IjQO. darien: around Pinogana, Pi f tier 66j6,

25. Piper medium Jacq. Icon. Pi. Rar. 1:2. 1781.

Piper pliuifagineum Lam. Illustr. Encyc. Mcth. 1:80. 1791.

Piper saururoides Ham. Prodr. Pi. Ind. Occ. 3. 1825.
Piper reticiilatum Veil. Fl. Flum. 1: pi. 61. 1827, not L. 1753.
Piper syringaefolium Balbis ex Kunth, in Linnaea 13:599. 1839.
Piper orthostacbynm Kunth, loc. cit. 602. 1839.

Enckea plaufagineu Kunth, loc. cit. 599. 1839.

Enckea orthosfachya Kunth, loc. cit. 601. 1839.

Enckea Sieberi Miq. Syst. Pip. 3 5 8. 1843.

Piper victoriannm CDC. in Jour. Bot. 4:218. 1866.

Piper figeriauum CDC. loc. cit. 3 00. 18 66.

Piper Sieberi CDC in DC Prodr. 16^:248. 1869.

A shrub; stems and branches glabrous or slightly puberulent when young;

leaves lance- to round-elliptic or subrhombically obovate, 3.5-6 cm. wide X 8-11

cm. long, or rarely occasional leaves up to 10 X H cm., apex acuminate, base

sometimes suboblique, acute or somewhat rounded, more or less subaunculate at

(^9)
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the very base, or lowermost somewhat cordate, glabrous or pubcrulent along the

nerves beneath, palmatcly 5- to 7-ncrved, reticulatc-ncrvulose, dr)Mng membranous

and minutely pclIucid-dotted; petiole 5-10 mm. long, vaginate near tlie base,

pubcrulent; spikes 4-5 mm. thick X 6-7 cm. long; peduncle 10-15 mm. long,

pubcrulent or glabrous; rachis puberulent; bracts obovate-concavc, somewhat

papillate-pilose; fruit ovoid, minutely papillate or glabrous; stigmas 3 or 4, rounded,

scssiile.

West Indies, Central and South America.

CANAL zone: forest along banks of Quebrada Fea, Q. Pura and Canon of Rio Chagres,

alt. 70-100 ni., Dodge ^ Hvnfer 17404. chiriqui: Cerro Galera Chorcha, vicinity of

Gualaca, alt. 3 00 m., Allen 5060,

This species closely resembles P. pinogancfne but differs primarily because of

its more membranous leaves and hairy rachis and floral bracts.

ITT. KKY TO SPECIES WITH LEAVES MOSTLY 20 CM. OR MORE LONG AND MORE
OR LESS LOBED AT THE BASE

(The base may be only slightly lobed but none arc rounded or acute; the petiole mostly vaginate-

wingcd to the middle or above.)

a. Leaves rugose or bullate.

b. Leaves scabrid 4L P. peracuminatum

bb. Leaves not scabrid.

C. Leaves loosely long-villous; peduncle 1-2 cm. long 26. P. rARTiTlCUSPE

cc. Leaves hirtcllous to pubescent; peduncle 1-2.5 cm. or more long.... 27. P. Coopfri

aa. Leaves scarcely rugose or bullate.

b. Leaves and stems glabrous - 28. P. hastularum

bb. Leaves and/or stems pubescent.

c. Leaves scabrous 41. P. peracuminatum

cc. Leaves not scabrous.

d. Leaf margin densely clliolate, drying thin; spikes scarcely 5 mm.
thick, yellow when dry 29. P. auritum

dd. Leaf margin glabrous or essentially so.

c. Young twigs, nodes and/or petioles and midrib beneath more

or less fleshy-warty 30. P. imperiale

ee. Not fleshy-warty.

f. Stems matted brown-hairy, leaves 5- to 7-nerved.

g. Leaves acute, basal sinus wide, essentially glabrous above.... 31. P. tardens

g^. Leaves acuminate; basal sinus narrow, nerves pubescent

above 32. P. campanum

ff. Stems glabrous; leaves mostly 7- to 9-nerved.

g. Leaves glabrous above; petiole vaginate below the middle;

bracts glabrate 33. P. carrilloanum

gg. Leaves more or less hairy above; petiole vaginate to the

blade; bracts fringed 34. P. Pittieri

26. Piper partiticuspr TreL in Ann. Mo. Bot. Gard, 27:294. 1940.

Suffruticosc, 3 m. tall; internodcs comparatively slender and elongate, for a

time crisp-villous; leaves round-ovate, apex falcately acuminate, base inequilaterally

cordate with one side surpassing the petiole, sinus open, 15-28 cm. wide X 20-3 5

cm. long, pinnately nerved from the lower half, the nerves 6-8 on each side, with

prominent cross-connecting and anastomosing nervules, venosc-buUulate with 2-4

(20)
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points to each cusp, the cusp points and the midrib near the base above long-villous,

the nerves beneath loosely long-villous, drying firm, translucent; petiole 3-4 cm.

long, densely villous; spikes 5 mm. thick X 15 cm. long; peduncle 1-2 cm. long,

loosely villous; bracts triangular-subpeltate, slightly ciliate; fruit small, sub-

trigonous, glabrous; stigmas small, sessile.

Known only from the one locality.

cocLE: vicinity of El Vallc, alt. 600-1000 m., Allen II95.

The villous, round-ovate leaves with multipointed, villous, bullulate elevations

characterize this species.

27. Piper Cooperi Yuncker, sp. nov.

Frutex vel arbuscula, 5 m. altus; internodiis florifcris sat crassiusculis elongatis-

que conferte crispe-pubescentibus; foliis elliptico-subovatis rugosis, apicc breviter

subacuminatis, basi oblique cordatis, latere longiore petiolum excedente, infra

medium pinnatim venosis, venis utrlnque 6-7, laminae facie supra hirtella Infra

pubesccnte (ad vcnas quam maxime)
; petiolo 4-5 cm. longo, ad medium vel ultra

vaginato-alato, conferte crlspe pubesccnte; spicis immaturis 3 mm. crassis, 6 cm.

longis; pedunculo 2.5-4 cm. longo, pubescente; bractels rotundato-subpeltatis,

atro-pubescentibus.

A shrub or small tree, 5 m. tall; stem 8 cm. thick, with clustered basal shoots;

flowering internodes moderately stout and elongated, matted-crisp-pubescent; leaves

elliptic-subovate, apex shortly subacuminate, base obliquely cordate, the longer

lobe surpassing the petiole, 15-20 cm. wide X 16-3 cm. long, pinnately nerved

from the lower half, the nerves 6 or 7 on each side, with cross-connecting and

anastomosing nervules, hirtellous above, at least along the nerves, pubescent beneath,

the nerves densely so, bullate, drying dark, firm, opaque; petiole 4-5 cm, long,

vaginate-winged to the middle or above, densely crisp-pubescent; spikes as yet

ypung, 3 mm. thick X 6 cm. long; peduncle 2.5-4 cm. long, pubescent; bracts

round-subpeltate, dingy-hairy.

Known only from the type locality.

BOCAS DEL TORO: Vicinity of Almirante, Daytonia Farm, Jan. -Mar. 1928, G. Proctor
Cooper 374 (U. S. Nat. Herb., type).

This species differs from P. partitictispc^ which it resembles somewhat, because

of the character of the pubescence, longer peduncles, pubescent bracts, etc.

28. Piper hastularum Yuncker, sp. nov.

Frutex primo intuitu glaber, ligno moHi, 1-3 m. altus; internodiis floriferis

elongatis crassiusculisque; foliis lanceolato-ovatis vel late lanceolatis, 6-11 cm.

latis, 22-29 cm. longis, apice sensim acutis acuminatisve, basi oblique inaequilateral-

ibus, ad petiolum utrinque obtusis vel latere altero obtuso acutove ad petiolum

3-10 mm. breviore, caetero rotundato-obtuso subcordatove, a tertio supero pin-

natim venosis, venis utrinque 4-5, venulisque submarginalibus gracilibus puberulis,

subtus prominentibus trabibus anastomosantibus manifestis, arctius revolutis.

(21)
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opacis; peciolo 20-25 cum 3-10 mm. longo,

ad laminam vaginato-alato; spiels 3-4 mm. crassis,

13 cm, longis apiculatis; pcdunculo 10-20

mm. longo, gracili; bracteis triangulari-sublunatis

margine tantum papillaris; drupa laevi, subglobosa,

truncata; scigmatibus 3, linearibus, sessilibus.

An essentially glabrous, soft-wooded shrub, 1 3

m. tall; flowering internodcs moderately slender to

stoutish; leaves lance-ovate or broadly lanceolate,

apex gradually sharp-acute to acuminate, base ob-

liquely inequilateral, one side 3-10 mm. shorter at

the petiole, both sides obtuse at the petiole or the

shorter side subacute, the longer sometimes sub-

cordate, 6-11 cm. wide X 22-29 cm. long, pin-

natcly nerved below the upper third, the nerves

4-5 on each side, somewhat raised beneath, with

atlrather strong cross-connectmg nervuiesul
»

th e sub-

marginal nervule m.ore or less papillate or pubcru-

lent, drving chart aceous-subcoriaceous, opaque,

somewhat glossy, narrowly revolutc, glandular-

dotted and sometimes microscopically black-mottled

beneath; petiole 20-25 plus 3-10 mm. long, strongly vaginate-winged to the

blade; spikes 3-4 mm. thick X 13 cm. long; peduncle slender, about 1-2 cm.

Fig. 5. Pi[)cr hasfidarum

long; bracts narrowly triangular- or lunate-subpcltate, smooth or papillate, the

pedicel broad, concave, glabrous or ciliate; fruit truncate subglobose, glabrous;

stigmas sessile.

Western Colombia and Panama.

Colombia: choco: Bahia Solano, dense forest along Quebrada Jcllira, alt. 50-100 m.,

Feb. 22, 1939, Killip 6 Garcia 33368 (U. S. Nat. Herb., type).

Panama: bocas del toro: Old Bank Island, von Wcdel 1934- cocle: El Valle de

Ant6n, along Rio Indio Trail, alt. 500-700 m., llunfcr & Allen 316, oarien: Chcplgana

District, Cana-Cuasi Trail (Camp 2), alt. 1200 m., March 10, 1940, Terry ^ Terry 1461.

The lanceolate leaves and submarginal puberulent nervuies distinguish this

species.

29. Piper auritum H.B.K. Nov. Gen. & Sp. 1:54. 1815.

Schiller'ia aiiriia Kunth, in Linnaca 13:713. 1839.

Arlauthe aur'ita Miq. Syst. Pip. 400, 1844.

Artanthe Secmauuiana Miq. in Seem, Bot. Voy. Herald, 199, pL 39. 18 54, not Piper

Seetnafinlanum CDC.
Viper auritum var. amplifoliutn CDC. in DC. Prod. 16':321. 1869.

Piper auritum var. Seemannianum (Miq.) Trel. in Contr. U. S. Nat. Herb. 26:40. 1927.

Piper heraIJi Trcl. in Ann. Mo. Bot. Card. 27:292. 1940.

Piper heraldi var. ampUus Trcl. loc. cit. 1940.

(22)
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Piper heraldi var. coclcannm Trel. loc. cit. 1940.

Fiper Alstoni Trel. loc. cit. 286. 1940.

A small, soft-wooded, commonly more or less aromatic tree, 3-6 m, tall, often

occurring in clumps; flowering intcrnodes moderately slender and long, striate,

often drying black, glabrate or sometimes slightly pubescent; leaves ovate, oblong-

or elliptic-ovate, 12-20 cm. wide X 20-30 cm. long, or occasionally up to 25 X 40

cm. or more, apex acute or short-acuminate, base deeply cordate with one side 1-2

cm. longer at the petiole and with the lower lobe longer, sinus rounded to the

petiole, the midrib with 3 or 4 upcurved branches from below the upper third and

3 or 4 branches from the base, rather thinly short-hairy above at least along the

nerves, more densely so beneath, densely white-cillolate throughout, drying thin,

translucent; petiole 4-9 plus 1-2 cm. long, more or less pubescent or glabrate,

vaginate-winged to the blade; spikes creamy or hght-yellow when dry, 3-5 mm.
thick X 10-25 cm. long; peduncle slender, 2-8 cm, long, glabrate, often black

when dry; bracts round- or triangular-subpeltate, marginally fringed; fruit small,

glabrate, obpyramidal-trigonous; stigmas 3, sessile.

West Indies and on the mainland from Mexico through Central America and

northern South America.

BOCAS DEL TORO: Changuitiola Valley, Dunlap 40J; Laguna dc Chiriqui, Harf 126;
vicinity of Nicvcclta, alt. 0-50 m., ^^ooiUon, Allen & Seibert /5/J; vicinity of Chiriqui
Lagoon, von Wcdcl J 194. chiriqui: Finca Lerida to Boquete, alt. 1300-1700 m., Wood-
son, Allen & Seibert TOQj; Ccrro dc la Plata, near San Felix, alt. 120-150 m., Pittier 5159;
vicinity of David, alt. 30-80 m., Piffier ^829. cocle: Penonomc, Williams 4^4; north
rim of El Valle, Alston & Allen 1 842; vicinity of El Valle, alt. 600-1000 m., Allen 1 192,
CANAL zone: Barro Colorado Island, Bailey & Bailey 2J; Bangham 59O; Monkey Fiill,

Lebmann IOO4; Cowell 22; between Chagrcs Batteries and Fort San Lorenzo, Fort Sherman
Military Reservation, Maxon 6 Valen/ine 698J; Rio Agua Salud, near Frijolcs, Piper 5844;
between Gorgona and Gatiin, alt. 10-50 m., Pittier 226j; Gatiin, Sfandley 2/^244; Stevens

833; Riley loS; Fort Sherman, Standley 30934; Stevens 263; headwaters of the Rio
Chinilla, above Nucvo LImon, Maxon 6898; forests of northerly arm of Qucbrada Sala-

manca as far as falls, alt. 70 m., Steyermark 6 Allen 17140. colon: ''Aspinwall," Hayes
S351 around Porto Bello, alt. 5-100 m., Pittier 2441 ; beach between Fato and Playa de
Damas, Pittier 3933; along Rio Fato, alt. 10-100 m., Pittier 3909; vicinity of Santa Isabel,

Pittier 4177; Puerto Obaldia, San Bias coast, alt. 0-50 m., Pittier 4380. Panama: Man-
zanillo Island, Ihiyes 40, 706; Chararc River, near Chepo, alt. 100-200 m., Pittier 4709;
vicinity of Arcnoso, lower Rio Trinidad, alt. 26-50 m., Seibert 623, daiuln: Boca de
Cupe, Williams 785; headwaters Rio Chico, alt. 150-225 m., Allen 4603,

The thin, deeply and incquilaterally cordate leaves more or less pubescent on
both sides and densely ciliolate, long, blackening peduncles, and comparatively

small, yellowish spikes distinguish this species.

30. Piper imperiale (Miq.) CDC. in DC. Prodr. 16^339. 1869.

Artantbe imperialis Mlq. in Seem. Bot. Voy. Jierald, 198. 1854.
Piper portobellense CDC. Smiths. Misc. Coll, 71*':6. 1920.
Piper affectans Trel. In Ann. Mo. Bot. Card. 27:287. 1940.
Piper frijolesanum Trel. var. grandifoliiim Trel. loc. cit. 291. 1940.
Piper gigas Trel. loc. cit. 292. 1940.

A shrub or small tree, commonly 2-5 m. tall; flowering intcrnodes rather

elongate and stoutish, commonly somewhat fleshy-warty especially near the nodes,

(23)
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pubescent or glabrescent; leaves broadly ovate, apex acute or short-acuminate, base

somewhat obUquely cordulate with a rather narrow sinus, both sides essentially

equal at the petiole or one side a few mm. shorter, up to 29 cm. wide X 50 cm.

long but usually somewhat smaller, pinnately nerved below the upper third or

fourth, the nerves 7-8 on each side, the lowermost 3 or 4 approximated near the

base, with cross-connecting and anastomosing ncrvules, submarginally loop-con-

nected, glabrous above, pubescent beneath, at least the nerves puberulent, the

midrib beneath with warty excrescences at least near the base, drying firm, brown,

opaque; petiole 6-8 or 12 cm. long, puberulent, vaginate-winged nearly to the

blade, with warty-excrescences; spikes 8-10 mm. thick X 30-50 cm. or more

long; peduncle 4-6 cm. or more long, sparsely hairj' glabrescent; bracts rounded-

or triangular-subpeltate, inflexed, yellow-puberulcnt or glabrate; fruit rather large,

obovold, glabrous, stigmas linear, on a short, stout, deciduous style.

Panama.

CHiRiQUi: vicinity of Casita Alta, Volcan de Chiriqui, alt. 1500-2000 m., Woochof?,

Allen & Seibcrt 846, 86j; Boquete District, Bajo Chorro, alt. 1800 m., Davidson 374^

cocle: vicinity of E! Valle, alt. 600-1000 m., Allen //pj. canal zone: between

Frijoles and Monte LIrio, alt. 30 m., Killil) T2ljj; hills north of Frijolcs, StanJley 2744T;

Barro Colorado Island, StanJley 312/J, 4^TI^, colon: forests around Porto Bcllo, alt.

5-200 m., Maxon S795' Panama: Taboga Island, Nee 350. dari^n; Chcpigana Distr.,

Cana-CuasI Trail, alt. 600 m., Terry ^ Terry T^OO.

The types of ?. affccfans and ?. friplesamim var. grandijoliuvi are less warty

and the stems arc more glabrous than with the other specimens cited, while the

young growth of the type of P. gigd^ is somewhat more densely pubescent. The

type specimens of both P. affccfans and P. gigas are stated as being trees and with

a trunk 3 cm. in diameter. No other differences have been noted in the herbarium

specimens, and it is believed that they all represent variations of the same species.

So far as discovered, P. frijolcsauum is a novtcn nudum as used for var. grandifolhirn,

31. Piper tardens Trel. in Ann. Mo. Bot. Gard. 27:298. 1940.

A shrub or small tree, 1-5 m. tall; flowering internodes rather slender and

elongated, densely brown-tomentose-pubescent ; leaves pentagonally ovate, apex

acute, base incquilatcrally oblique, rather shallowly and openly cordate, 10-16 cm.

wide X 17-28 cm. long, pinnately nerved from the lower half, the nerves 5~6 on

each side, salient beneath, with rather prominent cross-connecting and anastomosing

ncrvules, glabrous above or the midrib sparsely pubescent near the base, hirsute

beneath, the nerves densely so, drying coriaceous, opaque; petiole 3-5 cm. long,

vaginate-winged to the blade, densely tomentose-pubescent; spikes 5-8 mm. thick

X 25 cm. long; peduncle 2.5-4 cm. long, densely hairy; bracts rounded- or tri-

angular-subpeltate; pedicel brown-villous; fruit globose, stigmas sessile or on a

short style (?).

Chiriqui, Panama.

CHiRiQuf: vicinity of Casita Alta, Volcan de Chiriqui, alt, 1500-2000 m,, Woodson,

Allen ^ Seibert 84S; Boquete Distr., Bajo Chorro, alt. 1800 m., Davidson j8^ 3/3,

(24)
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The densely matted twigs, pentagonally-ovate leaves, glabrous above and hirsute

beneath, are characteristic of this species. From the material at hand it has not

been possible to determine with certainty regarding the presence of a style. Most

of the fruit examined do not exhibit any but in a few there appeared to be a short,

thick style. This condition, however, may have resulted from the manner In v/hich

the fruit dried and may not represent a true style*

32. Piper campanum Yuncker, sp. nov.

Frutex 2 m. altus, internodiis supcris gracilibus elongatis, conferte brunneo-

pubcscentibus; foliis lanccolato-ovatis, apice sat attenuatim acuminatis, basi cordato-

auriculatis, latere altero 5 mm. breviore, sinu obliquo, a tertio supero deorsum

pinnatim venosis, venis utrinque 6-7, utrinque ad venas pubescentibus, glanduloso-

punctatis; pctiolo 2.5-4.5 cm. cum 2-5 mm. longo, conferte brunneo-pubescente,

ad laminam vaginato-alato; spicis immaturis, 1 mm. crassis, 5 cm. longis; pcdunculo

gracili, conferte pubescente.

A shrub, 2 m. tall; upper internodes slender and elongate, densely brown-
matted-hairy; leaves lance-ovate, apex somewhat attenuately acuminate, base

cordate-auriculate, one side up to 5 mm. shorter at the petiole, the sinus lateral,

11-12 cm. wide X 26 cm. long, or upper leaves smaller, pinnately nerved below

the upper third, the nerves 6-7 on each side, branched upward to some extent, with

cross-connecting and anastomosing nervules, the nerves pubescent on both sides or

only toward the base on the upper surface, drying rather thin, subtranslucent,

petiole 2,5-4.5 plus 2-5 mm. long, densely brown-hairy,

nate-wmged to the blade; spikes as yet very young, 1 mm. thick X 5 cm. long;

peduncle slender, 1 cm. long, densely hairy; bracts subpeltate, bristly.

Known only from the type locality.

PANAMA: Ccrro Campana, vicinity of Campana, alt. 1000 m., April 21, 1941, Allen
241 1 (U. S. Nat. Herb., type).

This species resembles P. tardcns to some extent but differs because of the more
acuminate leaf apex, cordate-auriculate base, and more pubescent nerves above.

33. Piper carrilloanum CDC. in Bull Soc. Roy. Bot. Belg. 30^:209. 1891.

Piper vallicolum CDC. loc. cit. 222. 1891.
Piper paiilownifolium CDC. In Anal. Inst. Fis. Geogr. Costa Rica 9:173. 1898.
Piper tiliaefolium Cham. & Schlechtd. var. paulownifolium CDC in Candollea 1:154

1923.

Piper Omega Trel. in Contr. U. S. Nat. Herb. 26:146. 1929.

A shrub, 2-4 m. tall, glabrous except the puberulous nerves on the lower

surface; upper internodes moderately slender and elongated; leaves subequilaterally

ovate, apex rather long-acuminate, base subtruncate to moderately deeply cordate

with open sinus, the blade margin commonly meeting over the petiole, rather small

and elongate, 6-8 cm. wide X 15 cm. long or becoming more rounded and as much
as 2 5 X 3 5 cm., pinnately nerved to about the middle, 7-9 nerves on each side,

the lowermost 3-5 from near the base, salient beneath, with prominent cross-

connecting and anastomosing nervules, very finely nervulose by transmitted light,
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drying light grcciij papery, translucent; petiole slender, 2-5 or even 10 cm. long,

vaginate winged below the middle; spikes about 3 mm. thick X 15-2 5 cm. long;

peduncle 1-2 cm. long; bracts small, triangular-subpcltate, glabratc; fruit small,

obpyramidal-trigonous, gray-papillate, stigmas small, sessile.

Costa Rica and Panama.

cHiRiQuf: Cerro de la Plata, near San FcIIx, ale. 120-150 m., Pilficr 5^5^'^ '^^'^^ de

Qucbrada Gata, between Hato Jobo and San Felix, Vliiier 54^7- canal zone: lillls north

of Frljoles, StauJJcy 27612; hills west of the canal, near Gatun, Sfamilcy 2J236; Mamci

Hill, alt. 20-90 m., Pitticr 3812; along Cano Quebrado, Pifticr 6666; Barro Colorado

Island, Miller 2073; Maxon, Hancy & Vulcutiue 6Sog; Staudley J/2^^, 3^^93^ 40^7^^^

40964; Bailey ^ Bailey 30; Sferefis 645; Pearson Trail, alt. 100 m., Wetmore ^ Abbe 123;

between Gorgona and Gatun, alt. 10-50 m., P/7/;>r 226r. colon: Fato (Nombrc de Dios),

P/7//Vr 3S44. dariln: Boca de Pauarando, on Sambu River, alt. 20 m., P/7/;Vr J^i?/;

Chcpis^ana DIstr., Cana-Cuasi Trail, alt. 600 m., Terry 6 Terry 1475,

This species closely resembles P. casimiriannm HcmsL of Nicaragua from Avbich

It appears to differ because of the leaf shape and pubcrulence, as described. It is

P T!:ie

great variation in the size of the leaves often on the same specimen, leaf shape,

puberulent nerves beneath, etc. are distinguishing characteristics.

34. PiPLK riTTTFRi CDC. in Bull. Soc. Bot. Bclg. 29':69. 1890; 3(V:204. 1891.

A soft shrub, 1 m. or more tall; flowering internodcs rather thick and elongated,

glabrous, glandular-dotted; leaves broadly ovate, apex abruptly acute or sbort-

acumlnatc, base truncately shallow-cordate, 14-16 cm. wide X 15-22 cm. long,

pinnately nerved from below the upper third, the nerves about 8 on each side,

gradually approximated downward, submarglnally loop-connected, with rather

prominent cross-connectlng-anastomosing nervules, thinly pubescent above, the

nerves heneatb rather densely villous laterally, ciliate, strongly glandular-dotted on

both sides, drying rather thin but firm, translucent; petiole about 6 cm. long,

vaginate-winged to the blade, glabrous, glandular-dotted; spikes 5 mm. thick X 15

cm. long or in fruit up to 12 mm. thick X 18 cm. long; peduncle stout, 1.5-2.5

cm. long, puberulent glabrescent, glandular-dotted; bracts triangular-subpeltatc,

narrowly fringed; fruit angularly oblong, with pointed, substylose apex, stigmas 3.

Costa Rica and adjacent Panama.

BOCAs DEL TORO: Robalo Trail, northern slopes of Cerro Horqucta, alt. 1800-2100 m.,

Allen 3012.

The large, somewhat pubescent leaves, rather large spikes, and substylose fruits

are distinctive characters of this species.

IV. KEY TO SPECIES PINNATELY NERVED FROM SOME^X^F^AT BEI.OW THE MIDDLE

TO THE UPPER THIRD OF THE BLADE AND >XTTH THE LEAVES MOSTLY
LESS THAN 20 CM. LONG; IF LONGER, THE BASE IS NOT LOBED.

a. Leaves scabrous.

b. Twigs glabrous.

c. Leaves glabrous on both sides, scabrous beneath, smooth abtjvc 35. P. davioanum

cc. Leaves hairy beneath, at least along the nerves.

d. Leaves mostly 3-4.5 cm. wide, strongly granular-dotted beneath.. 36. P. MiNUxr-
SCABIOSUM
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dd. Leaves 5-6 cm. wide, scarcely granular -dotted beneath 52. P, Storkii

bb. Twigs more or less hairy, at least when young.

c. Spikes strongly and regularly curved; peduncle longer than the

petiole.. - 37. P. aduncum
cc. Spikes not strongly or regularly curved.

d. Stem hairs stiff-hispid, comparatively short; leaves liarshly

scabrous; fruit papillate-puberulcnt at apex,„. 38. P. HisriDUM
dd. Stem hairs rctrorse; leaves finely scabrous.

e. Plant scandent; leaf base obtuse or acutish 39. P. vitabundum
ee. Plant shrubby; leaf base rounded, cordulate 78a, P. Wedelii var.

RETROHTRSUTUM
ddd. Stem more softly pubescent or villous.

e. Hairs on the midrib beneath erect or at least not upcurved-
strlgose.

f. Hairs on midrib beneath mostly up to 1 mm. or more long,

g. Leaves mostly 18-20 cm. or more long.

h. Leaves 6-8 cm. wide, very slenderly acuminate, base

obtuse or cordulate 40. P. persubulatum
hh. Leaves mostly 1 cm. or more wide, not slenderly

acuminate, base rounded-cordate 41. P. peracuminatum
^'^. Leaves scarcely up to 15 cm. long.

h. Leaves broadly elliptic, less than two times longer than
wide 73. P. cativalense

hh. Leaves 2—3 times longer than wide.

i. Leaves rhomboid-elliptic, strongly inequilateral; bracts

glabrous 42. P. erubescenti-
SPICUM

ii. Leaves lance-elliptic, elliptic, or elliptic-obovate.

j. Petioles scarcely 5 mm. long; stem hairs scarcely

1 mm. long; blades slightly scabrous.. 72. P. pseudo-
garagaranum

]). Petioles up to 2 cm. long downward.
k. Blades mostly 5—8 cm. wide, scarcely scabrous

above _ 43. P. culebranum
kk. Blades 3-4.5 cm. wide, harshly scabrous above.. 44. P. viridicaule

ff. Hairs on midrib mostly scarcely 0.5 mm. long, dense.

g. Leaves less than 5 cm. wide; veins above impressed In ago.. 45. P. pervelutinum
gg. Leaves 6-8 cm. wide; veins not impressed 46. P. variitrichum

ee. Hairs on the midrib beneath strongly upcurved and appressed

or strigose.

f. Leaves less than 4 cm. wide 47. P. changuinolanum
ff. Leaves mostly wider,

g. Blades moderately to densely hairy on the upper surface,

h. Peduncle scarcely 5 mm. long; blades villous above and
harshly scabrous; bracts of young spikes not conspic-

uously bristly 48. P. vieliramui.um
hh. Peduncle 5-10 mm. or more long; blades crisp-hirtellous

or subhispid above, slightly scabrous; young spikes very
short, conspicuously bristly from erect marginal hairs.

i. Leaves mostly narrowed downward, usually only the

longer side rounded at the base , 49. P. taboganum
il. Leaves rounded-cordulate on both sides .. 50. P. pseudo-

cativalense
gg. Blades sparsely hairy or glabrous, hairy mostly only along

the nerves above.

h. Young spikes not conspicuously bristly because of the

erect bract hairs.

i. Bracts prominently densely yellow-fringed 70. P. leptocladum
ii. Bracts very narrowly and sparsely fringed.

j. Nerves beneath sprcadlng-hlrsute 51. P. euctgaudens
jj. Nerves beneath obscurely strigose 52. P. Storkii

iii. Bracts glabrous, with a dorsal callus 78. P. Wedelii
hh. Young spikes about 1 cm. long, conspicuously bristly

because of erect bract hairs 49. P. taboganum
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aa. Leaves not noticeably scabrous.

b. Spikes short, scarcely exceeding 2 cm. in length.

c. Stems and leaves glabrous.

d. Spikes less than I cm. long; bracts glabrous 53. P. Wagnlri
dd. Spikes about 2-3 cm. long; bracts densely ciliate 54. P. Dunlapi

CO. Stems and/or leaves hairy.

d. Stems glabrous or sparsely pubescent; nerves beneath appresscd-

puberulcnt 5 5. P. palmasanum
dd. Stems rather densely hairy, at least when young 16. P. colon-insulae

bb. Spikes longer, mostly 3-5 cm. or more long (or unknown).
c. Stems and leaves essentially glabrous (nerves hircellous or puberu-

lous in P. carriUoamim and P. acqualc var. lanrifolium)

.

d. Peduncle 4-7 cm. long .56. P. reptabundum
dd. Peduncle scarcely 2 cm. long at most.

e. Leaves ovate.

f. Base mostly acute at the petiole; petiole 1-2.5 cm. long 57. P. chirtquinum

ff. Base obtuse to cordate.

g. Leaves 10-14 cm. long; petiole 5 mm. long 65. P. tecumiznse

gg. Leaves 15 cm. or more long; petiole 1-2 cm. or more long.

h. Nerves beneath pubcrulous; peduncle 1-2 cm. long 3 3. P. carriixoanum
hh. Nerves beneath glabrous; peduncle 0.5—1 cm. long 93. P. grande

ce. Leaves elliptic, lance-elliptic, subobovate or obovatc.

f. Leaves mostly 2.5—4.5 cm. wide (rarely wider); apex sharp-

to strongly mucronatc-acuminate.

g. Leaves scarcely more than 2-2/2 times longer than wide.

h. Base acutely dccurrcnt, apex strongly mucronatc 58. P. tfnuimucro-
NATUM

hh. Base rounded, obtuse 59. P. septuplinervium

gg. Leaves mostly 3—4 times longer than wide, or base not

decurrent,

h. Bracts smooth; leaves not glandular.

L Leaf base rounded, obtuse; nerves 4-5 on each side..-. 59. P. septuplinervium

ii. Leaf base narrowed, acute to cuneate; nerves 3—4 on

each side 60. P. subquinquenerve
hh. Bracts conspicuously yellow-fringed; leaves more or

less glandular-dotted.

i. Leaves drying dull, yellow 61. P. infraluteum
ii. Leaves drying glossy, green 80b. P. utrteelipetioeum

var. Harveyanum
ff. Leaves larger, mostly 5 cm. or more wide.

g. Leaves nerved from about the lower third, sharply ab-

ruptly acuminate 62. P, cricamolense

gg. Leaves nerved to about or above the middle.

h. Leaves mostly 4- to 5-nervcd on each side of the mid-

rib (or sometimes 6 in P. aequale).

i. Leaves obovate, revolute, apex mostly obtuse 10. P. macropunctatum
ii. Leaves oblong-elliptic-subobovate, apex abruptly

blunt-acuminace 63. P. aequale
iii. Leaves elliptic, apex gradually acuminate.

j. Leaves, petioles, etc. strongly glandular-dotted 64. P. SAMBUANUM
jj. Leaves, etc. not glandular-dotted 65. P. tecumense

hh. Leaves 7-nervcd on each side of the midrib, oblong-

ovate, 10-13 cm. wide... 66. P. crassispicatum

cc. Stems and/or leaves more or less hairy (minutely and obscurely so

in P. caUibracfmm)

,

d. Leaves nerved from the lowermost y^ or Y^ 67. P. bogotense

dd. Leaves nerved mostly to about the middle or above.

e. Leaf base with one side strongly auriculate and covering the

petiole (auricle about 1 cm. or more long),

f. Pubescence strongly dimorphic; leaves 6 cm. or more wide.... 68. P. sperdinum

ff. Pubescence not dimorphic; leaves less than 5 cm. wide 69. P. pi rbrevicaui E

ee. Leaf base may be cordulatc but scarcely auriculate.

f. Leaves hairy on the upper surface, at least along the mid-

rib above the very base.
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g. Leaves 10 X 25 cm. or more 85. P. colonense
gg. Leaves mostly smaller.

h. Pubescence on the upper leaf surface restricted to the

nerves.

i. Nerves beneath glabrous; spike 2-5 cm. long 59a. P. septuplinervium
Var. SUBPUBINERVIUM

ii. Nerves beneath obviously hairy 70. P. leptocladum
hh. Pubescence not so restricted.

i. Leaves 6—7 cm. wide, scarcely 3 times longer than

wide; spikes straight.

j. Crisp-hirtellous or subhispid above; young spikes

short, bristly 49. P. taboganum
jj. Sparsely long-villous above, glabrescent; young

spikes not noticeably bristly,

k. Peduncle up to 6 cm. long; stem and leaf hairs

strongly dimorphic 71. P. dimorphotrichum
kk. Peduncle much shorter; hairs not obviously

dimorphic.

1. Apex gradually acuminate, blades 15—20 cm.
long 72. P. fseudo-

GARAGARANUM
11. Apex abruptly acuminate, blades 12-14 cm.

long 73. P. CATIVALENSE
ii. Leaves mostly narrower, 3—4 times or more longer

than v/idc, rugcsccnt, appresscd-pubescent above;

spikes commonly curved.

J. Nerves mostly 7-8 on each side; leaves mostly 3-5

cm. or more wide 74. P. pseudo-
lanceaefolium

jj. Nerves mostly 4—5 on each side; leaves mostly
2—3.5 cm. wide 75. P. linearifolium

ff. Leaves glabrous above.

g. Fruit and ovary papillate-pubescent,

h. Petioles scarcely 10 mm. long,

i. Spikes 2—3 mm. X 7—8 cm.; plant vine-like. 3 9. P. vitabundum
ii. Spikes 3-5 mm. X 4-5 cm.; plant shrubby 76. P. panamense

hh. Petioles up to 3 cm. long; spikes 8—10 cm. long 77, P. callibracteum

gg. Fruit glabrous, or unknown.
h. Stems glabrous or essentially so.

i. Leaf nerves beneath thinly strigose; bracts glabrous.... 78. P. Wedelii
ii. Leaf nerves beneath obscurely puberulent; bracts

fringed.

j. Leaves 7-10 cm. wide .79. P, verruculae-
PETIOLUM

jj. Leaves less than 6 cm. wide 65. P. TECUMENSE
hh. Stems obviously pubescent, at least when young.

i. Leaf base narrowed, acute or obtusish, the sides

nearly equal.

j. Nerves beneath glabrous; spikes about 4-5 cm,

long 80. P. HIRTELLIPETIOLUM

jj. Nerves beneath pubescent; spikes 5-6 cm. long.... 80a. P. iitrtelltpetiolum

var. TAPIANUM
ii. Leaf base with one or both sides rounded-obtuse, or

the longer side mostly cordulate.

j. Bracts conspicuou<;ly fringed; spikes 3-4 mm.
thick.

k. Lateral nerves loop-connected upward, not con-

tinuing toward the apex 81. P. subcaudatum
kk. Lateral nerves not strongly loop-connected up-

ward, continuing unbroken toward the apex 43. P. culebranum
jj. Bracts essentially glabrous; spikes 7—8 mm. thick.... 82. P. gonocarpum
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35. Piper davidanum CDC. in Smiths. Misc. Coll. 7V:9. 1920.

A shrub, 2 m. tall, nodose; flowering intcrnodcs moderately slender, glabrous,

granular, with subnodal lenticels; leaves elliptic, apex rather short-acuminate, base

inequilateral, one side 4—5 mm. shorter and acute, the longer side rounded, 6-9 cm.

wide X 16-19 cm. long, glabrous on both sides, finely scabrous and glandular-

dotted beneath, smooth above, pinnately nerved below the upper third, the nerves

rather prominent beneath, 5—6 on each side, with slender cross-connecting and

anastomosing nervules, drying pale green, membranous, translucent; petiole 6 plus

4-5 mm. long, vaglnate at the base, glabrous; spikes 3 mm. thick X 8-10 cm.

long; peduncle 5-7 mm. long, glabrous; bracts triangular-lunate-subpeltate, sparsely

papillate-fringed; fruit oblong-tctragonous, granulate-papillate at the top, stigmas

sessile.

Known only from the following locality.

cHiRiQui: vicinity of David, along streamlet, alt. 30-80 m., Pifiicr 2Sj/,

The glabrous stems and leaves, and scabrous lower leaf surface characterize

this species.

36, Piper minute-scabtosum Trel. in Ann. Mo. Bot, Card. 27:294. 1940.

Piper mifiuic-scubiosuni var. arborcscens Trel. loc. clt. 1940.

A shrub or small tree, up to 3 m. tall, somewhat twiggy, nodose; flowering

internodes slender, Icpidote-granular, glabrous; leaves narrowly elliptic or lance-

elliptic, apex caudately acuminate, base inequilateral, acute or obtuse, one side 1-3

mm. shorter, 2.5—4 cm. wide X 9-15 cm. long, pinnately nerved from the lower

half, the nerves 4 or 5 on each side, with inconspicuous cross-connecting nervules,

glabrous and smooth above, scabrous and the nerves strigose-hairy beneath, gland-

ular-dotted on both sides, drying rather firm, translucent; petiole 5-8 plus 1—3 mm.
long, granular, vaginate at the base; spikes 2-3 mm. thick X 8 cm. long, cuspidate;

peduncle 1— 1.5 cm. long, glabrous; bracts triangular-lunate-subpeltate, rather

sparsely short-fringed; ovary compressed-ovoid, papillate about the apex; stigmas

sessile.

Known only from the following locality,

k: north rim of El Vallc de Anton, alt. 600-1000 m., Allen l6jO; vicinity of El

Valle, alt. 600-1000 m., Allen llSS; along Rio Indio Trail, alt. 500-700 m., liuutcr G?

Allen 333,

The only difference which can be noted between the type of the variety and

that of the species is the collectors' notations of the habit of growth, Because of

the great variation in this character it is not believed to be valid in this case. The

species was described as a shrub 3 m, tall, and the variety as a small tree 2.5 m. tall.

37. PirER ADUNCUM L. Sp. Pi. 1:29. 1753.

Viper elongafum Vahl, Enum. Pi. 1:312. 1805, sensu Trelcasc in Contr. U. S. Nat. Herb.

26:36. 1927.

Viper celtidifolium H.B.K. Nov. Gen. & Sp. 1:50. 1815.

(}0)
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Arfantbe adiinca Miq. Comm. Phyt. 49. 1838.
•# 1939.

Ut
lifolia 1848.

1920.

'i

•i

1920.

Nat. Herb. 26:37. 1927.
Viper intersifum Trel. In H. Daniel, Una Ascension Al Cerro de '*La Vieja," Medellin,

Colombia, 12. 1940, In part.

Fipcr intersiium var. porcccitcnse Trel. loc. cit. 13. 1940.

Shrub or small tree, mostly 3-9 m.

tall, nodose; flowering internodes rath-

er slender, short, rather sparsely pubes-

cent glabrescent; leaves lanceolate to

subelliptic, 4-8 or scarcely 10 cm.

wide X 12—24 cm. long, apex sharp-

acuminate, base incquilaterally rounded

or cordulate, one side mostly 3-4 mm.
shorter, pinnately nerved to the middle

or upper third, the nerves 6-8 on each

side, sharply ascending, the innermost

meeting at the apex, gradually approxi-

mated downward with usually 2 or 3

on each side very near the base, sca-

brous and more or less pubescent above,

at least along the nerves, commonly
tardily somewhat rugulose, pubescent

or glabrescent between the nerves and

somewhat glandular-dotted beneath, the nerves commonly subappressed-hairy, dry-

ing firm, translucent, pellucid-dotted; petiole 3-8 plus 3-4 mm. long, pubescent,

vaginate at the base; spikes 3-4 mm. thick X 8-15 cm. long, short-cuspidate,

gradually curved or hooked; peduncle slender, 8-20 mm. long, mostly about 10-12

mm., puberulent; bracts triangular- or rounded-subpeltate, marginally fringed;

fruit small, obovoid, more or less tri- or tetragonous, glabrous, stigmas sessile.

West Indies and on the mainland through Central America and northern South

America.

BOCAs DEL TORo: Cricamola Valley, vicinity of Almirante, Cooper jJT; Isla Colon, alt.

0-120 m., vOfi WeJel J/J. canal zone: vicinity of Fort Sherman, Staudley 30g4I ; near
Rio Medio, Battery 46 Hill, Miller 1770; near old Fort Lorenzo, mouth of Rio Chagres,

Piper jpSj; between Chagres Batteries and Fort San Lorenzo, Fort Sherman Military Reser-
vation, Maxon ^ Valentifte 6gg2; hills west of the canal, near Gatun, Sfaudley 272^6;
alluvial bottom near Bohio, alt. 10-20 m., Maxon 4766; Madden Dam Road, Miller l8oj,

colon: along the beach between Fato and Playa de Damas, Pit tier 3935y 3930; forests

around Porto Bello, a!t. 5-100 m., Pittier 2438. Panama: near Tapia River, Juan Diaz
region, Maxon & Harvey 6671; Tumba Mucrto Road, near Panama, Staitdley 29803;
forests, on dry limestone, around Alhajuela, Chagres Valley, alt. 30—100 m., Pittier 35JO,

Fig. 6. Piper aJuneum

(31)
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37a. Piper adlxcum var. brachyarthrum (Trel.) Yuncker, comb. nov.

ril)i'r cloffgafum var. brachyarthrum Trcl. in Contr. U. S. N.u. Herb. 26:37. 1927.

Viper Cuafrecasasl Trel. in Trab. Mus. Nac. Hist. & Jard. Bot. Madrid, Sen Bot. 3 3:48,

1936.

Piper cumbricola Trcl. loc. cit, 193 6.

Ptpcr cumbricola var. mouteiuigum Trel. loc. cit. 1936.

Viper iUndev% Trel. loc. cit. 50. 19 36.

Stems densely hirsute-villous; leaves moderately to densely soft-villous beneath.

Occurs with the species.

Panama: without locality, Seemaun I ly, chiriqui: vicinity of El Boqucte, alt.

1000-1300 m., March 2-8, 1911, Maxoii jljQ (U.S. Nat. Herb., type), veraguas:

vicinity of Santiago, alt. 50 m., Allen loi6, cocle: EI Vallc, Miller 1S15, 1S16, canal
zone: Chiva-Chiva Trail, Red Tank to Pueblo Nucvo, Viper 3749.

This is a widespread species which exhibits considerable variation in the size of

the leaves and character and amount of pubescence. The rather slender, regularly

curved spikes, short petioles, and somewhat longer peduncles are characteristic

features. Variety lacvifoliiini has slightly less scabrous leaves but otherwise agrees

in all respects.

3 8. Piper hispidum S\v. Prodr, Vcg. Ind. Occ, 15. 178 8.

Viper scabruni Sw. Fl. Ind. Occ. 1:59. 1797.

Viper hirsnlum Sw. loc. cit. 60. 1797.

Stefferisia hirsufa Kunth, in LInnaca 13:640. 1839.

Sfeffe/jsia scabra Kunth, loc. cit. 1839.

Arfaftthe hirsufa Mlq. Syst. Pip. 446. 1844.

Artaufhe scabra Miq. loc. cit. 447. 1844.

Viper ereclamenium CDC. in Smiths. Misc. Coll. 71^:14. 1920.

Viper scabriUmbnm CDC. in Candollca 1:121, 276. 1923.

Viper Wriliamsii Trcl. in Contr. U. S. Nat. Herb. 26:3 2. 1927.

Viper Killipi Trcl. loc. cit. 33. 1927.

Viper Killipi var. calJeranum Trel. loc. cit. 1927.

Viper sancti-felicis Trel. loc. cit. 3 5. 1927.

Viper rivi-i'ctusli Trel. in Ann. Mo. Bot. Card. 24:186. 1937.

Viper barbirostrc Trcl. loc. cit. 27:288. 1940.

Viper casiteuse Trel. loc. cit. 2 89. 1940.

Viper cerro-pHfiioense Trel. loc. cit. 1940.

Viper Iw)iIii)itoense Trel. loc. cit. 293. 1940.

Viper Margarctae Trel. loc. cit. 1940.

Viper pervicax Trel. loc. cit. 296. 1940.

Viper pseuJo-i'iriilicanle Trel. var. nierecifafunfj Trcl. loc. cit. 1940.

A shrub, tip to 5-8 m. or more tall, rather nodose; flowering internodes mod-

erately slender and rather short, hispid, sometimes glabrescent downward, hairs

rigid, commonly more dense about the nodes, erect to reflexed, often of varying

lengths; leaves elliptic or elliptic-ovate, 4-1 1 cm. wide X 1 1—20 or 2 5 cm.

long, mostly 6-8 X 1 1^15 cm., apex acuminate, base obliquely inequilateral,

one side 2—5 mm. shorter, mostly acute, the longer side usually rounded and

obtuse, or in large leaves sometimes cordulate, pinna tely nerved from the

(32)
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lower half, the nerves 5—6 on each side or 7

1in some large leaves, wi1 ith cross-connecting

ncrvules, sometimes rugesccnt in age, Icpi-

dotc-scabrous, more or less hirtellous or his-

pid along the nerves above, the nerves

beneath hispid-hirsute, commonly glandular-

dotted, drying papery, translucent; petiole

5-10 plus 2-5 mm. long, hirtellous or hispid,

vaginate at the base; spikes 3 mm. thick X
8-14 cm. long, mucronate; peduncle rather

thick, scarcely 1 cm. long, hirtellous or

hispid; bracts triangular-subpeltate, margin-

ally fringed; fruit rather small, oblong-

subpyramidal-trigonous, laterally compressed,

papillate-pubcrulent at the truncate or de-

pressed apex; stigmas small, sessile.

In a number of scarcely distinguishable

forms throughout the West Indies, Central

America, and much of South America.

Fig. 7. Piper hispiditm

BOCAs DEL TORO: Rio Cricamola, between Finca St. Louis and Kontlntoe, alt. 10-50
m., WooJsofi, Alien fj Seibcrt j8g4; vicinity of Nievecita, alt. 0-50 m., Woodson, Allen
& Seibcrt iSjQ; Daytona Farm, region of Almirante, Cooper l6j. chtriqut: vicinity of
'*New Switzerland,'* central valley of Rio Chiriqui Viejo, alt. 1800-2000 m., Allen 1365;
valley of the upper Rio Chiriqui Viejo, vicinity of Monte Lirio, alt. 13 00-1900 m., Seibert

192; on trail to Gcrro Punta, White 52^ Ij8; Bajo Chorro, Boquctc Distr., alt. 1800 m.,
Davidson 58, 342; EI Boquctc, alt. 1400-1650 m., Killip 3549; around Las Siguas Camp,
southern slope of Cerro de la Horqucta, alt. 1700 m., Pittier 3191 ; Rio Caldcra, above El
Boquete, alt. 1600 m., Killip 3S44^ vicinity of San FeHx, alt. 0-120 m., Pittier 5124;
vicinity of Cnsita Alta, Volcan dc Chiriqui, alt. 1500-2000 m., Woodson, Allen & Seibert

843> 902, 978. CANAL zonk: Empire, Miller 1868; Barro Colorado Island, Gatun Lake,
Standley 3 138/, Panama: Marraganrl and vicinity, alt. 3-60 m., Williams 986; Indio,

Madden Lake, Miller 2064. darien: Boca de Pauarando, on Sambu River, alt. 20 m.,
Pittier 5584—some of the leaves on this specimen are up to 10-11 X 22-24 cm.

3 8a. Piper hispidum var. trachydermum (Trel.) Yuncker, comb. nov.

Piper trachydennuni Trcl. in Contr. U.S. Nat. Herb. 26:33. 1927,
Piper non-retrorsuvj Trel. loc. cit. 36. 1927.

Differs from the species in having the short, stout hairs on the upper internodcs

upwardly curved and more or less appressed.

Occurs with the species.

Panama: without location, 1859-60, Hayes 791 (Herb. New York Bot. Card., type
of P. trachydermum), cocle: El Valle, valley floor and lower slopes, along highway,
Miller 181

7

—leaves on this specimen are larger than usual, canal zone: Barro Colorado
Island, Gatiin Lake, alt. 120 m., Standley 40872; vicinity of Fort Sherman, Standley 30121,
colon: around Porto Bello, alt. 5-100 m., Pittier 2429. Panama: Rio Tapia, Standley
28208.

(^V



I Vol. 37

34 ANNALS OF THE MISSOURI BOTANICAL GARDEN

3 8b. Piper hispiduai var. ellipticifolium Yuncker, var, nov,

Caule hispido (pilis rigidis soorsum recurvantibus) ; foliis ellipticisj deorsum

ad basem scnsim angustatis, basi utrinque peracutis.

Stem hispid, the hairs rigid, upcurved; leaves elliptic, gradually narrowed to

the base which is scarcely rounded and strongly acute on both sides, 7-S cm. wide

X 13-16 cm. long.

Known only from the type locality.

cocle: Bismarck, above Penonomc, alt. 600-900 m., March 5-19, 1908, Williams 34$
(Herb. New York Bot. Gard., type).

There is a great amount of variation in the size and to a lesser degree also the

shape of the leaves on the specimen included here. All agree in having harshly

scabrid leaves, hispid stems, and papillate-puberulent fruit. A study of the type

specimens of the numerous species proposed by DeCandollc and by Trelease has

failed to show any consistent characters upon which it is believed specific distinc-

tions can be justified.

39. Piper vitabundum Trel. in Contr. U. S. Nat. Herb. 26:38. 1927.

Viper conscenJerJs Trel. in Field Mus. Nat. Hist. Bot. Ser. 18:338. 1937,

Climbing; flow^ering internodcs rather slender and long, moderately rctrorse-

strigose; leaves elliptic, apex acvmiinate, base inequilateral, one side 1-3 mm. shorter

and acutish, the longer side acutish or obtuse, 3-4 cm. wide X 10-12 cm. long,

pinnately nerved from the lower half, the nerves 4—5 on each side, Icpidote, finely

scabrous, and glabrous above, the nerves beneath appressed-pubescent, drying dark,

subopaque; petiole about 5 plus 1—3 mm. long, pubescent, vaginate at the base;

spikes 2—3 mm. thick X 7-8 cm. long; peduncle scarcely 1 cm. long, sparsely

crisp-pubescent; bracts triangular-subpeltate, narrowly fringed; fruit oblong-sub-

tetragonous, laterally compressed, papillate-puberulent at the top, stigmas sessile.

Known only from Changuinola Valley, Bocas del Toro.

BOCAS DEL TORO: Changuinola Valley, Dnnlap JjS,

The vine-like habit of this species is distinctive. P. consccudcin was based on

the same collection as P. litabundiini.

40. Piper persubulatum CDC. in Smiths. Misc. Coll. 71*'*:4. 1920.

Shrub (?) ; flowering Internodcs rather slender and short, densely brown- villous,

the hairs up to 1 mm. or more long; leaves lance-elliptic-oblong, w^ith the midrib

nearer one side, apex very narrowly long-acuminate, base subequally rounded, 5.5—8

cm. wide X 19-24 cm. long, pinnately nerved from the lower half, the nerves 6—7

on each side, with prominent cross-connecting nervules, the upper surface somewhat

scabrous, loosely villous, the nerves rather densely so, marginally strongly long-

ciliate, more densely dingy-hairy beneath, drying papery, subopaque; petiole scarcely

5 mm. long, densely villous, vaginate at the base; spikes 2 mm. thick X 10 cm.

long; peduncle scarcely 5 mm. long, villous; bracts subpeltatc, densely dingy-hairy;

ovary elongated with the rachis, glabrous, stigmas sessile.
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Known only from the following locality.

COLON: Loma dc la Gloria, near Fato (Nombre de Dios), Pittier 4240,

The densely villous stems and leaves, long, slenderly acuminate leaves, and

densely hairy bracts distinguish this species.

41. Piper peracuminatum CDC. in Smiths. Misc. Coll. 71^^:9. 1920.

A shrub or small tree, 2 od

stout, hirsute, the hairs of various lengths; leaves elliptic-obovate, apex narrowly

sharp-acuminate, base inequilateral, cordulate, the longer side 2—4 mm. longer at

the petiole and covering the petiole, 8-13 cm. wide X 16-27 cm. long, scabrous

above and loosely villous or at least pubescent along the nerves, thinly long-hairy

beneath, ciliate, somewhat rugescent or nearly smooth, pinnatcly nerved from the

lower half, the nerves 6 or 7 on each side, drying rather thin, subtranslucent;

petiole 5-10 plus 2-4 mm. long, densely hirsute, vaginate-winged to the blade;

spikes 5 mm. thick X 10-13 cm. long; peduncle rather stout, 2 cm. long, with

intermixture of short, stiff, and long, crisp hairs; bracts rounded- or triangular-

subpcltate, fringed, pedicel villous; fruit oblong, compressed, rusty-hirtellous,

stigmas sessile.

Panama.

CANAL zone: Chagres, Fencller 26g. colon: around Dos Bocas, Rio Fato valley,

alt. 40-80 m., Pittier 421O; Rio Indio de Fato, Pittier 4254,

The rather large, scabrid, cordulate-based leaves, mixture of long and short stiff

hairs, and hairy fruits distinguish this species.

42. Piper erueescentisptcum Trel. in Ann. Mo, Bot. Gard. 27:291. 1940, as

ertibescojfispica,

A shrub, 2 m. tall, nodose; flowering Internodes rather short and slender,

evanescently villous; leaves rhombic-elliptic, apex sharp-acuminate, base inequi-

lateral, cordulate, one side 2-4 mm. shorter, 4-6.5 cm. wide X 10-14 cm. long,

pinnately nerved from the lower half, the nerves 4-5 on each side, with rather

prominent cross-connecting nervules, harshly scabrous, sparsely villous above, the

hair bases enlarged, whitish, loosely villous beneath, at least along the nerves, the

hairs more or less erect, up to 1 mm. or more long, marginally ciliate, young leaves

woolly-villous when unfolding, drying papery, translucent; petiole scarcely 5 plus

2-4 mm. long, at first villous, vaginate at the base; spikes red, as reported, 2 mm.
thick X 6 cm. long; peduncle about 5 mm. long, glabrcscent; bracts glabrous,

triangular-subpeltate, dorsally somewhat projected and callose, slightly ciliate

beneath; fruit not developed, stigmas sessile.

Bocas del Toro.

BOCAs DEL toro: vicinity of Nievecita, alt. 0-50 m., Woodson, Allen ^J Scibert 181J;
Sansan Swamp, region of Almirante, Cooper IQO,

The villous, more or less rhombic-elliptic, scabrous leaves, red spikes, and irreg-

ularly shaped bracts distinguish this species.

r3 5;
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43. Piper culebranum CDC. in Candollca 1:121, 243. 1923.

A shrub or small tree, 2 m. tall; upper internodes comparatively short and

slender, loosely to moderately crisp-vlHous; leaves elliptic, elliptic-oblanceolate or

elliptic-subobovate, apex acutely long-acuminate, base 3-5 mm. shorter on one side,

obtuse, or longer side cordulatc, 5-7 or sometimes 9 cm. wide X 15-20 cm. long,

pinnately nerved from the lower half, the nerves 4-5 on each side, with cross-

connecting and anastomosing nervules, sparsely wdiitc-villous glabresccnt above,

mostly crisp-villous and slightly scabrous beneath, the nerves more densely so,

drying rather thin, green, somewhat glossy, translucent; petiole niostly about 5

plus 3-5 mm. long, crisp-villous, vaginatc at the base; spikes 4 mm. thick X 7-9

cm. long; peduncle 1 cm. long, crisp-villous; bracts round-triangular-subpeltate,

with a wide, dense yellow fringe; fruit subcylindrical, truncate; stigmas sessile.

Central Panama.

CANAL ZONr: F.mpire, Miller lS66; near Fort Randolph, StauJlcy 28622, 2866^,

colon: along the Rio Culcbra, above Santa Isabel, near sea-level, Viificr 4154; between

France Field, Canal Zone and Catival, SiamUcy 30375. panamA: Juan Diaz, Sfiiudlcy

J0611 ; along Rio Juan Diaz above Juan Diaz, alt. 30 m., Allen Q34.

There is considerable variation in the size of the leaves on the specimens in-

cluded here, especially Miller's No, 1866, but they agree very well otherwise, and

it is believed they all represent the same species.

44. Piper viridicaule Trel. in Contr. U. S. Nat. Herb. 26:32. 1927.

A shrub, 2 m. tall, branches subdichotomously forked; flowering internodes

slender, elongating downward, villous, the hairs up to 1 mm. or more long; leaves

lancc-clliptic, apex sharp-acuminate, base inequilateral, cordulate, one side 2-4 mm.

longer and covering the petiole, 3-4.5 cm. wide X 9-12 cm. long, pinnately nerved

from the lower half, the nerves 4 or occasionally 5 on each side, with slender cross-

connecting nervules, sparsely villous and harshly scabrous above, paler beneath and

apprcssed- villous, especially along the nerves, marginally long-cillate, pale-gland-

ular-dotted beneath, drying thin, translucent; petiole 5-20 plus 2-4 mm. long,

villous, vaginate at the base; spikes unknown.

Known only fiom Barro Colorado Island,

CANAL zone: Barro Colorado Island, Gatun Lake, Stavdley 3^4^^-

The absence of inflorescence on the only specimen known of this species makes

its position questionable. The vegetative characters, especially the villous twigs

and leaves, distinguish it from any other known species.

45. Pn>i:R pekvelutinum Trek in Contr. U. S. Nat. Herb. 26:39. 1927.

Shrub (?), nodose; flowering internodes short, rather stout, densely subvillous;

leaves lance-oblong, apex subacuminate, base inequilateral, rounded, obtuse, one

side 2-5 mm. shorter, the upper surface rugose, scabrous, hirsute, especially along

the nerves, dull, densely dingy-villous and slightly scabrous beneath, not ciliate,

pinnately nerved from the lower half, the nerves 6-7 on each side, impressed above,
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gradually approximated downward, drying rather thick, opaque; petiole 8-10 plus

2-5 mm. long, densely dingy-villous, clasping and vaginate at the base; spikes as

yet immature, 2 mm, thick X 1-5 cm. long; peduncle short, densely hairy; bracts

round-subpeltate, fringed, the dorsal hairs much longer; ovary not formed.

Known only from the one specimen.

Panama: without locality, Hayes /g6.

46. Piper variitrichum Yunckcr, sp. nov.

Frutex 1-2 m. altus, caulibus nodosis; internodiis florifcris gracilibus con-

ferte atro-pubescentibus; foliis ovato-ellipticis, apice acute acuminatis, basi inacqui-

lateraliter obliquis, latere angusto obtuso vol acuto, latere lato rotundato cordulato,

supra conferte scabridis, a tcrtio supero

deorsum pinnatim venosis, venis utrin-

que 5-6, supra hispidis subtus pubes-

centibus, ad venas sat conferte hirsutis.

pilis erectis brcvioribus longioribusque

intermixtis; petiolo 1-1,5 cm. longo,

conferte hirsuto, deorsum vaginato

;

spicis Immaturis 2 mm. crassis, 4 cm.

longis apiculatis; pedunculo 5 mm.
longo conferte pubescente; bracteis

rotundato-subpeltatis fimbriatis.

Shrub, 1—2 m. tall, nodose; flower-

ing internodes slender, lengthening

downward, densely dingy-pubescent

;

leaves ovate-elliptic, apex narrowly at-

tenuately acuminate, base inequilater-

ally oblique, essentially equal length at

the petiole, the narrower side narrow-

ing downward, obtuse or acutish, the

broader side rounded, cordulate, 6—8

cm. wide X 15-23 cm, long, harshly

scabrous above, less so beneath, pin-

nately nerved below the upper third,

the nerves 5-6 on each side, with slender, cross-connecting ncrvules, glandular-

dotted and hispid above, pubescent beneath w^ith the nerves rather densely staring-

hair}^ with a mixture of various length hairs, scarcely ciliate, drying rather thin,

translucent; petiole 1-1.5 cm. long, densely hairy, vaginate toward the base; spikes

as yet young, 2 mm. thick X 4 cm. long, apiculate; peduncle 5 mm. long, densely

pubescent; bracts round-subpeltate, fringed, with a few dorsal hairs longer; ovary

and fruit not developed.

Known only from the type locality.

Fig. 8. P/per variitrichum
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OARIEN: Chepigana Distr., Cana-Cuasi Trail (Camp 2), alt. 600 m., March 9, 1940,

Terry d Terry 1428 (Herb. Missouri Bot. Card., type).

The comparatively large leaves, narrowly acuminate apex, the margins essen-

tially equal at the petiole, and various length hairs on the nerves beneath distinguish

this species.

47. Piper cttanguinolanum Trel. in Contr. U. S. Nat. Herb. 26:37. 1927.

A nodose shrub with scabrous twigs and leaves; flowering internodes short and

comparatively slender, finely hispid and granular; leaves inequilateral, narrowly

elliptic-oblong, apex acuminate, base 2—4 mm. shorter on one side and acute, the

longer side rounded, cordulate, 3-4 cm. wide X 12-15 cm. long, pinnately nerved

from below the middle, the nerves 5-6 on each side, rather slender but conspicuous

beneath, with slender cross-connecting nervulcs, slightly rugose in age, the nerves

above hispidulous, paler and granular-dotted beneath and appressed-pubesccnt on

the nerves, appressed-hispidulous ciliate, drying papery, translucent; petiole scarcely

5 plus 2-4 mm. long, hispid, vaginate at the base; spikes 3 mm. thick X 8-10 cm.

long; peduncle scarcely 1 cm. long, subappressed-hispid; bracts roundcd-triangular-

subpeltate, thinly stiff-ciliate, the anterior setae longer; fruit oblong, laterally-

compressed, apex depressed- truncate, granulate or essentially glabrous, stigmas

sessile.

Known only from Changuinola Valley, Bocas del Toro.

BOCAS DEL toro: Changuinola Valley, DtinJap 2JJ.

48. Piper villiramulum CDC. in Smiths. Misc. Coll. 71^:11. 1920.

Pilfer bocascfisc Trcl. in Field Mus. Nat. Hist. Bot- Ser. 18:333. 1937.
Piper yapearnim Trel. in Ann. Mo. Bot. Card. 25:827. 1938.

A shrub or small tree, commonly 2-3 m. tall; flowering internodes moderately

slender, moderately to rather densely villous; leaves ovate or elliptic-ovate, apex

acuminate, base incquilaterally oblique, one side 3-5 mm. shorter and obtuse, the

longer side rounded, cordulate, mostly 5-8 cm. wide X 13-18 cm. long, occasional

leaves somewhat larger, scabrous on both sides but more harshly so above, mod-

erately apprcsscd-hairy on both sides, becoming somewhat bullulate. pinnately

nerved from the lower half, the nerves 6 or 7 on each side, drying rather thin,

translucent; petiole 5-10 plus 3-5 mm. long, vaginate at the base, moderately to

densely villous; spikes 3 mm. thick X ^~9 cm. long; peduncle rather stout, scarcely

5 mm. long, hairy; bracts rounded-triangular-subpeltatc, fringed, the hairs com-

paratively short, coarse and somewhat rigid; fruit tetragonous, laterally compressed,

glabrous or obscurely papillate at the apex, stigmas sessile.

Panama.

BOCAS DEL toro: region of Almirante, Cooper 4O/; Changuinola \'al!cy, Dnnhip 2J4;
vicinity of Chiriqui Lai^oon, t'on WeJcl 121 y. Water Valley, von WcJcI 6()S^ ^777, 2660;
Shepherd Island, ton WeJel 26jg—this specimen is more rui;ose than usual, canal 7on'E:

Rio Pedro Miguel, near East Paraiso, Stiunllcy 2gg66; around El Paraiso, alt. 3 0-100 m.,

Piffier 25J4; Corozal, Stciefis 124; Rjlcy Ij8; alon.^ the old Las Cruces Trail, between
Fort Clayton and Corozal, Sfandley 2gigg; between Miraflores and Corozal, alt. 20-30 m.,
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Piftier 2igj; Las Cascadas Plantation, near Summit, Sfandley 2j6g2, 2§JOly 26012; Summit,
Sfandlcy 26g^y; Cerro Gordo, near Culebra, SfanJIey 2^gg8; Balboa, Stavdley 26013,
29267; Gamboa, Standley 28^22; Empire, Miller l86g; Empire to Mandlnga, Piper 5514;
vicinity of Ancon, Piper 6028; Bro. Celestine 32; Rio Agua Salud, near Frijolcs, Piper 586J;
near Rio Medio, Madden Dam Road, Miller 1768, Ij6g, ^77^, l8o2; vicinity of Madden
Dam, near Rio Cliagres, alt. 50-75 m., Seibert 54g; near old Fort Lorenzo, mouth of Rio
Chagres, Piper 5971. colon: Loma dc la Gloria, near Fato (Nombre de Dios), alt. 10-104
m., Pittier 4^83. tanama: Sabana de Juan Corso, near Chepo, alt. 60-80 m., Piftier

4537; along the Corozal Road, near Panama, Standley 26843; Juan Diaz, Standley 30623;
Rio Tapia, Standley 28134; 3 miles east of Juan Diaz, alt. 75 m.. Killip 3123; Bella Vista,
Macbride 2732; Camino de La Granja, Bro. Heriberto 165. darien: near mouth of Rio
Yape, alt. 20 m., Allen 351.

48a. Piper villiramulum var. gamboanum (CDC.) Trel. in Contr. U. S. Nat.

Herb. 26:36. 1927.

Piper gamboaniim CDC, in Candollea 1:249. 1923.
Piper hispidiim Sw. var. gamboanum CDC in Smiths. Misc. Coll. 71^:12. 1920.
Piper gamboanum var. yapense Trel. in Ann. Mo. Bot. Gard. 27:291. 1940.

Leaves 2-4 or occasionally up to 4.5-5 cm. wide.

Occurs with the species.

CANAL zone: around Gamboa, alt. 20-100 m., Pittier 3410; Corozal, Stevens I16, 117;
foot of Corozal Hill, Miller 1/88; along the old Las Cruces Trail, between Fort Clayton
and Corozal, Standley 29048; Las Cascadas Plantation, near Summit, Standley 29639;
Obispo, Standley 31794^ Panama: near the big swamp, east of Rio Tecumen, Standley
^659^; between Las Sabanas and Matias Hernandez, Standley 31818. darien: vicinity
of Yape, Allen 854.

The apprcsscd-villous, scabrous, buUulate leaves, and short, stout peduncles

characterize this species and distinguish it from P. tabogamim in which the leaves

are less scabrous, scarcely bullulate, more densely hairy, and with longer peduncles.

The young spikes of P. faboganiim are also usually very short and bristly from the

erect bract hairs. The type of P. yapcamim is reported as a tree 15 m. tall. The
type specimen agrees in all other respects with those reported as being much smaller

plants.

49. Piper taeoganum CDC. in Smiths. Misc. Coll. 71^:4. 1920.

Piper obaldianum CDC. loc. cit. 7, 1920.
Piper dnmeticola CDC var. pana?nense CDC. loc. cit. 1920.
Piper pallidibracteum CDC loc. cit. 8. 1920.
Piper saliuasanum CDC var. parvifolium CDC. in Ann. Conserv. & Jard. Bot. Geneve

21:234. 1920.

Piper barbinerve Trel. in Contr. U. S. Nat. Herb. 26:35. 1927.
Piper Bigelotm Trel. loc. cit. 2 3. 1927.

Piper siibdilatatuvi Trel. loc. cit. 3 5. 1927.

Piper chagresianum Trel. loc. cit. 37. 1927.
Piper breve CDC. in Trel. loc. cit. 3 8. 1927.
Piper breve var. pallidineunnn Trel. loc. cit. 1927.
Piper breve var. pseudo-dicnieticola Trel. loc. cit. 1927.
Piper breve var. bellae-vistae Trel. loc. cit. 39. 1927.
Piper breve var. divaricatnm Trel. loc. cit. 1927.
Piper breve var. pseudo-fafoannm Trel. loc. cit. 1927.
Piper cayazasense Trel. in Ann. Mo. Bot. Gard. 25:826. 1938.
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Piper amplnbium Trcl. loc. cit, 27:288. 1940.

Viper in^ulicolum Trcl. loc. cit. 293. 1940.

Piper fahcrnillaitum Trcl. var. ancouense Trcl. loc. cit. 298. 1940.

Piper femblaJorense Trcl. in Ll. Williams, Expl. Bot. Guyana Vcncz. 177. 1942 (Scrv. But.

MInist. Agr. y Cria).

A shrub, mostly 1-3 m. tall; upper intcrnodcs rather short and slender, soft-

villous, crisp-pubcsccnt, or subhispid, more or less cancsccnt; loaves rhombic-

subobovate, elliptic, or less commonly lance-elliptic, mostly 4-6 cm. wide X 10-15

cm. long, or occasional leaves up to 9 X 22 cm., apex acuminate, narrowed down-

ward to the inequilatcrally rounded base, one side commonly 2-5 nmi. shorter, the

longer side obtuse or cordulate, pinnately nerved from below the middle, the nerves

5-6 or sometimes 7 on each side, often sUghtly rugesccnt near the margin or toward

the base, crisp-hirtcllous or subhispid above with the midrib densely so, somewhat

scabrous from the persistent hair bases, soft-pubescent beneath, the nerves usually

densely so, the hairs appressed, drying rather thin, translucent; petiole 5-10 or

occasionally up to 20 plus 2-5 mm. long, densely hairy, vaginate commonly to the

middle or above, the groove smooth or hairy within; spikes scarcely 1 cm. Ion

when young and more or less bristly from the suberect bract hairs, becoming 3-4

mm. thick X 4-10 cm. long, commonly apiculate; peduncle mostly 5-10 or oc-

casionally up to 20-25 mm. long, pubescent; bracts rounded or triangular-sub-

pcltate, marginally fringed, the hairs rather stiff, those on the dorsal margin

usually longer and suberect in young spikes; fruit oblong-subtrigonous, glabrate or

slightly papillate when young; stigmas small, sessile.

Northern South America and Panama.

Panama: without locality, Bigelow s. n.; Nee jjS, 765. chirh^ui: Boquctc District,

Boquete, alt. 1140 m., Davidson diy. veraguas: trail between Canazas and the foot of

the Cordillera Central, headwaters of Rio Canazas, alt. 300-600 m., Allen 185. cocle:

vicinity of Ola, alt. 100-350 m.. Pfttier 3034; El Valle dc Anton and vicinity, alt. 500-700

m,y Seihert 436; El Vallc, Miller 1818, l8ig—small-Icaved specimens

—

1820; between

Aguadulce and Anton, alt. 15-50 m., Woodson, Allen ^ Seiheri 1222; vicinity of Santa

Clara beach, Woodson, Allen 6 Seibert Tjoy, between Las Margaritas and El Valle, Wood-
son, Allen Gf Seibert Jjo6, 172S. canal zone: Empire, Miller 1S64, l86g; Empire to

Mandinga, Piper 5523; near old Fort Lorenzo, mouth of Rio Chagrcs, Piper 5944; between

Chagrcs Batteries and Fort San Lorenzo, Fort Sherman Reservation, Maxon & Valentine

6q86; vicinity of Fort Sherman, Standley 30918, 30982, 3^1 4O; western slope of Ancon

Hill, vicinity of Balboa, alt. 20-75 m., Seibert I18, IIQ, 399; Woodson, Allen 6 Seibert

1327; Standley 25203, 26382, Killip 120/8; Balboa, Standley 25420, 25603^ 25363; 2 miles

w^est of Balboa, Correll 12261; Las Sabanas, Bro, Celestine HO; Riley I16; Cocli, Riley

12/; Matachin, Cowell 204; foot of Corozal Hill, Miller JjgJ; Corozal, Standley 2^341;

near Fort Randolph, Standley 28639; Maxon ^ Harvey 6304, ^543i Fo^'t Kobe road,

Woodson, Allen & Seibert 1412; Brazos Brook Reservoir, Stevens Y32; Culcbra, Stevens 993;

alt. 50-150 m., Pittier 3445; around Gamboa, in thickets, alt. 40-80 m., Pittler 3709;
Standley 283J4, 28481; between Gamboa .ind Cruccs, alt. 50-80 m., Pittier 378J; France

Field, Stevens 981; Margarita Swamp, south of France Field, Maxon ^ Valentine 7^551
between France Field, Canal Zone and Catival, Colon, Standley 30164; Mount Hope
Cemetery, Standley 28776; Obispo, Standley 31764; Juan Mina, Piper 5692; Cerro Gordo,

near Culcbra, Standley 25975, 26018; Chlvi-Chlvi Trail, 2 miles above Red Tank, Maxoi
^ Harvey 6591, colon: Chagrcs, Pendler 268; Rio Culcbra, above Santa Isabel, Pittier

4148; Rio Indio de Fato, near sca-levcl, Pittier 4^7^ I ^long the beach between Fato and

Playa de Damas, Pittier 3923, 3930, Panama: near Matias Hernandez, Standley 28957;
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near Las Sabanas, Standley 4()/'/g; between Las Sabanas and Matias Hernandez, SfunJley

Jl8j2; Rio Tapia, SiafiJley 2810J; near Tapia River, Juan Diaz Region, Maxofj & Haricy
6620, 6626; Sabana dc Juan Corso, near Chepo, alt. 60-80 ni., Pittier 4539; Rio Tecumen,
Standlcy 2g4jl ; near big swamp cast of Rio Tecumen, Standlcy 26jjl; near Punta Paitilla,

Standley 26jOj; Stevens 34Q; Juan Diaz, Staudley jodj/; Tumba Mucrto Road, near
Panama, Staudley 2g/24; Bella Vista, at sea-level, Killip 12045, 12004; Piper 5331; vicinity

of Juan Franco Race Track, near Panama, Standley 2"// 13^ ^7734, ^7777\ Taboga Island,

Woodson, Allen & Seibert 1527; Staudley 27019, 27920; Miller 1S43, 1846—a large-leaved

specimen— , 1847; alt. 90 m., Collcuette 487; Killip 3194; Pittier 3529; Taboguilla Island,

Miller 2003; Perbs Archipelago, San Jose Island, Johnston 687, IGig, 1404; Erlan-
son 376—this specimen differs in having more elliptic-ovate leaves scarcely narrowed
toward the base, but it agrees very well in other characters; Trapechc Island, Miller 1908,
Allen 2618; Saboga Island, Miller TQjI—a large-leaved specimen

—

1952, san blas:

forests around Puerto Obaldia, alt. 0-5 m., Pittier 4366, 4396—a large-leaved specimen.
darien: Chcpigana District, Cana-Cuasi Trail, alt. 600 m., Terry & Terry 1428.

This species is one of the most common in Panama where it occurs in a great

variety of scarcely diflfcrentiablc forms. It appears to be rather closely related to

P. niolliconiuni of Brazil, from which it differs, however, because of its mostly less

venulose and more finely rugescent leaves which have the margins less rounded

below the micidle, and with generally shorter peduncles. The type specimen of

P. moUicomum has not been examined by the writer and the above contrast is based

on notes and sketches made by the late Professor Trclease from specimens in

European herbaria. There is a considerable range in size and amount of pubescence

shown by the leaves, often on the same specimen. The contrast between large-

leaved and small-leaved specimens is very great. Other specimens, however, show

intergradations in size to such an extent that it does not seem advisable to establish

or maintain varieties based on this character alone. The type of P. Bigelovii is a

rather poor specimen which appears to agree well with this species although it is

somewhat more tomentose than usual for most of the specimens included.

50, Piper pseudo-cativalense Trel. in Contr. U. S. Nat. Herb. 26:34. L927.

Shrub, 2 m. tall; flowering internodcs rather slender and somewhat elongate,

crisp-pubescent ; leaves elliptic or elliptic-ovate, apex bluntly short-acuminate,

mucronate, base inequilaterally rounded, cordulate, larger leaves strongly so, equal

at the petiole or one side about 2 mm. shorter, mostly 5—6 cm. wide X 10-13 cm.

long, pinnately nerved from the lower half, the nerves 4-5 on each side^ with cross-

connecting-anastomoslng ncrvules, scabrous, crisp-hairy on both sides, the nerves

more densely so, the hairs on the nerves beneath upcurved, drying papery, trans-

lucent; petiole about 10 plus 2 mm. long, crisp-pubescent, vaginate to the middle

or above; spikes as yet very young, bristly with the erect bract hairs; peduncle

pubescent; ovary or fruit not developed.

Known only from the following locality.

colon: France Field, Canal Zone, and Catival, Standley 30399.

The elliptic or somewhat ovate leaves, hairy on both sides, and with the base

rounded-cordulate on both sides, and bristly young spikes distinguish this species.

It is apparently closely related to P. tabogannm but differs because of the shape of

the leaf, and more rounded cordulate base.
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5L Piper lucigaudens CDC. In Smiths. Misc. Coll. 71*': 10. 1920.

Piper [)seuJo-i'iriJicauIe Trel. in Ann. Mo. Bot. Gard. 27:296. 1940.

A shrub or small tree, up to 3-4 m. tall, nodose; flowering intcrnodcs somewhat

zigzag, slender and rather short, granular, sparingly crisp-pubescent; leaves elliptic

or clUptic-oblanceolate, the midrib somewhat nearer one side, apex narrowly atten-

uately acuminate, base Inequilateral, one side 2-5 mm. shorter, acute or the longer

side more rounded and obtusish, 4-6 cm. wide X 13-17 cm. long, somewhat

scabrous, pinnately nerved from the lower half, the nerves 4-5 on each side, with

cross-connecting-anastomosing nervules, glabrous above, hirsute along the nerves

beneath, the hairs subcrect, mostly 0.5 mm. or more long, drying papery, green

above, paler and glandular-dotted beneath, translucent; petiole about 5 plus 2-5

mm. long, somewhat hirsute, vaginate at the base; spikes as yet young, 2-3 mm.

thick X 8-10 cm. long, peduncle up to 1 cm. long, granular, glabrous; bracts

rounded- or triangular-subpeltate, narrowly and sparsely fringed; ovary or fruit

not developed.

Panama.

CANAL zone: forest along the Rio Indio de Gatun, near sea-level, Piftier 2/gi , 2ygia;

near Rio Medio, Miller TJ'66; Barro Colorado Island, SfanJley 31288, 3^3^7'

51a. Piper lucigaudens var. Alleni (Trel.) Yuncker, comb. nov.

Piper Alleni Trel. in Ann. Mo. Bot. Gard, 25:826. 1938, not CDC. 1910.

Tree 7 m. tall; flowering internodes more densely subhispid; leaves somewhat

larger, hairs beneath on midrib appressed, less than 0.5 mm. long.

Known only from the type locality.

darien: trail between Pinogana and Yavisa, alt. 15 m., Allen 2'JO (Herb. Univ. III.,

type)—"Roots used by Indians to deaden pnin, leaves used as snake bite remedy."

The specimen upon which P, pseuJo-virklicauIc was based is sterile. It ag

very well in its vegetative characters with the others Included here, and it is

believed to be the same.

52. Piper Storkii Trel. in Contr. U. S. Nat. Herb. 26:32. 1926.

Shrub (?) , nodose, nearly glabrous; flowering internodes slender and short,

granular, sparsely pubescent when young; leaves elliptic or lance-cUiptic, the mid-

rib nearer one side, apex attenuately acuminate, base strongly inequilateral, one side

2-3 mm. shorter, acute, the longer side rounded, obtuse, pinnately nerved from

the lower half, the nerves 4—5 on each side, approximated downward, with cross-

connecting-anastomosing nervules, 4-5 cm. wide X 14—16 cm. long, glabrous and

somewhat scabrid above, very obscurely apprcssed-pubescent beneath, at least along

the nerves, drying thin, green, translucent; petiole about 5 plus 2—3 mm. long,

ranular, glabrous, vaginate at the base; spikes as yet young, 2 mm. thick X 6 cm.

long; peduncle scarcely 5 mm. long, stout, glabrous; bracts triangular-subpeltate,

glabrous or with a few, short, ventral hairs; ovary and fruit not matured.
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Known only from Bocas del Toro.

BOCAS DEL TORO: Rubber Tree Station, Stork 124.

The thin, nearly glabrous leaves, and essentially glabrous bracts characterize

this species.

53. Piper Wagneri CDC. in DC. Prodr. 16^:302. 1869.

Piper minufispicum CDC. in Smiths. Misc. Coll. 71^:1. 1920.

Piper Wagneri var. mluiitispicum Trel. in Contr. U. S. Nat. Herb. 27:29. 1927.

A glabrous, nodose shrub; upper intcrnodes relatively short and slender; leaves

lance- or ovatc-elliptic, apex moderately acuminate, base subequilateral, the margin

equal at the petiole or with one side commonly 1-5 mm. shorter, acute or occasion-

ally with the longer side subcordulate, 4-7 cm. wide X 10-14 cm. long, pinnately

nerved from below the middle, the nerves 3-5 on each side, with fine, cross-

connecting-anastomosing nervules, glandular-dotted beneath, drying rather papery,

translucent; petiole 10-25 plus 1-5 mm. long, vaginate to the blade; spikes up to

4 mm. thick X 9 mm. long, mucronate; peduncle 5-8 mm. long; bracts concave-

inflexed, glabrous; ovary glabrous, stigmas sessile.

Southwestern Panama,

CHiRiQUi: Wagner; oak-palm forest above Sabana de El Salto, above El Boquete, alt.

1 500-1750 m., Pittier 3116.

DeCandoUe described P. minntispiciirn as dioecious. The spikes on the type are

very young and, as in young spikes generally, the ovary is scarcely developed. It

is believed that specimens with mature spikes will show that the flowers are perfect.

Otherwise, the types of P. W^agneri and P. rninutispicum appear to be the same

species. The glabrous stems and leaves and very short spikes are distinctive

characters.

54. Piper Dunlapi Trel. in Contr. U. S. Nat. Herb. 26:23. 1927.

(?), nodose, elabrous; flowerine internodcs rather short and slender.Shrub

glandular-dotted; leaves ovate or lance-ovate, apex gradually sharp-acuminate, base

inequilateral, acute, or equilaterally rounded and obtuse, 3.5-5.5 cm. wide X 10—13

cm. long, pinnately nerved from below the upper third, the nerves about 4-5 on

each side, with faint cross-connecting-anastomosing nervules, strongly glandular-

dotted on both sides, drying rather thick, narrowly revolute, subtranslucent, glossy

above, dull beneath; petiole 1—1.5 cm. long, vaginate at the base, or on larger

leaves to the blade; spikes as yet immature, somewhat curved, apiculate, 3 mm.
thick X 2—3 cm. long; peduncle slender, scarcely 1 cm. long; bracts round- or

subquadrangular-subpeltate, densely yellow-fringed, the fringe hairs filiform; ovary

and fruit not developed.

Known only from the following locality.

BOCAS DEL TORo: Changuinola Valley, Dunlap 2JI,
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The glabrous stems and leaves, short spikes, and densely ycIlow-frlnged bracts

distinguish this species. It resembles P. birtcllipctiohiin var. siibtriuerve to a con-

sidcr.;ble extent but differs because of its more rounded floral bracts which arc

scarcely umbonate when young, and with more filiform fringe hairs. The Gray

Herbarium specimen, obviously the same collection as that of the type in the U. S.

National Herbarium, has scarcely glandular-dotted leaves.

55. Piper palmasanum CDC. in Smiths. Misc. Coll. 71*^:3. 1920.

A shrub; flowering intcrnodcs moderately slender, elongating downward, from

very sparingly soft-pubescent quickly glabrescent; leaves ovate-lanceolate, apex

gradually sharp-acuminate, base subcquilaterally rounded or with one side 1-2 mm.

shorter at the petiole, obtuse or abruptly acutish at the petiole, 3-5.5 cm. wide

X 10—15 cm. long, pinnatcly nerved from below the middle, the nerves about 4 on

each side, gradually closer togetlier downward, impressed above, raised beneath,

with cross-connecting-anastomosing nervules, glabrous above, the nerves beneath

apprcsscd-hairy, obscurely glandular-dotted beneath, drying firm, subtranslucent;

petiole 5—15 mm. long, sparsely pubescent glabrescent, vaginatc-wingcd to the

middle; spikes yellow, as yet young, 2 mm. thick X 2 cm. long, mucronate;

peduncle 5-10 mm. long, sparsely pubescent; bracts triangular-subpeltate, yellow-

fringed; ovary and fruit not developed.

Known only from Cucsta de Las Palmas, Chiriqui.

CHiRiQUi: humid forest of Cucsta dc Las Pahiias, southern slope of Ccrro dc la Hor-

qucta, alt. 1700-2100 m., Vittier 3225.

The relatively small, yellow spikes, and the character of the pubescence char-

acterize this species.

56. Piper reptabundum CDC, in Bot. Gaz. 70:169. 1920.

"Repent or scandent," glabrous; flowering intcrnodes slender and short, granu-

lar-scurfy; leaves strongly inequilaterally, somewhat falcately, oblong-elliptic, the

margin on one side quite straight and subparallel with the midrib to near the apex,

the other side strongly curved from the base to the tip, apex sharply acuminate, base

inequilateral with one side about 2 mm. shorter, the longer side obtuse or cordulate-

aurlculate and covering the petiole, 3.5—5.5 cm. wide X 13—20 cm. long, pinnately

nerved from below the upper third, the nerves 4-6 on each side, strongly curved

toward the apex, with strong cross-connecting veinlets and finely nervulcse Avirh

anastomosing nervules, finely granular beneath, drying rather firm, translucent;

petioles nearly obsolete, 1—2 plus 2 mm. long, scurfy; spikes 2 mm. thick X 4—8

cm. long, somewhat curved; peduncle slender, 4-7 cm. long; bracts small, tri-

angular-subpeltate, smooth or granular-papillate; fruit obpyriform- trigonous,

granular-papillate; stigmas sessile.

Costa Rica and adjacent Panama.

BOCAS DEL TORo: Sibub! Falls, Sixaola Valley, RotcJec ^ Roulcr J02 (Cited as J/'2 by

Trclcasc in Contr. U. S. Nat. Herb. 26:38. 1927).

The subarcuate leaf shape and very long peduncles strongly characterize this

species
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57. Piper chiriquinum CDC. in Smiths. Misc. Coll. 71^2. 1920.

Piper paw-anchocnse Trcl. in Ann. Mo. Bot. Gard. 27;29'^. 1940.

A shrub, 2-3 m. tall, glabrous, nodose; flowering internodes rather slender and

short, smooth or with round lenticcls; leaves ovate or lance-ovate, apex bluntly

acuminate, base mostly rounded, acute or obscurely and shallowly cordate, abruptly

contracted onto the petiole, 3.5-8 cm. wide X 8-14 cm. long, pinnately nerved

from below the upper third, the nerves 3-4 on each side in small leaves or 4-5 in

larger leaves, with 2 or 3 pairs from near the base and 1 or 2 pairs above, with a

few shorter intermediates and cross-connecting-anastomosing nervules, drying firm,

pale green, translucent; petiole 10-25 mm. long, vaginate at the base or occasionally

to about the middle; spikes 2-3 mm. thick X 5-8 cm. long, usually mucronate;

peduncle 5-10 mm. long; bracts rhomboid-subpeltate, umbonate, submarginally

ciliolatc; fruit obpyramidal-trigonous, glabrous, stigmas sessile.

Panama.

CHiRiQui: pastures around El Boquetc, alt. 1000-13 00 m., Vittier 2gjO; Maxon 4944;
Davidson 725; forests along the Rio Ladrillo and vicinity, above El Boquete, alt. 1200-13 00
m., Maxofi 5557, 555^1 trail from Paso Ancho to Monte Lirio, upper valley of Rio
ChiriquI Viejo, alt. 1500-2000 m., Allen 1579.

This species bears some resemblance to P. aeqnale from which it is to be dis-

tinguished, however, because of the leaf shape and type of venation. The type of

forma b has smaller leaves but the range in size of leaves on the different specimens

is so great that it is not believed that it merits recognition.

58. Piper thnuimucronatum CDC. in Smiths. Misc. Coll. 71^:12. 1920.

A glabrous shrub, 1-3 m. tall; flowering internodes slender and rather short,

pale-granular or glandular-dotted downward; leaves lance-ovate or elliptic, apex

attenuatcly rather long-acuminate, commonly bristle-pointed, base subequilaterally

acute, 3-5.5 cm. wide X 8-12 cm. long, pinnately nerved from below the middle,

the nerves 3-4 on each side, with cross-connecting-anastomosing nervules, finely

granular- or glandular-dotted beneath, drying green above, paler beneath, rather

thin, translucent; petiole 10-15 mm. long, vaginate at the base only; spikes 3 mm.
thick X -^-7 cm. long, apiculate; peduncle 1-2 cm. long; bracts triangular- or

lunulate-subpcltate, margin conspicuously white-fringed; fruit globose or ovoid,

laterally somewhat compressed; stigmas 3, sessile.

Panama.

CHIRIQUI: humid forest around Los Siguas Camp, southern slope of Cerro de la Hor-
queta, alt. about 1700 m., Piltier JlSj; Maxon 542I; Bajo Chorro, Boquete District, alt.

1800 m., Davidson J2I, Jig; forest along the Rio Ladrillo and vicinity, about El Boquete,
alt. 1200-1300 m., Uaxon $395 y Monniche Trail, Chiriqui Volcano, alt. 1700 m., Killil}

3523^

The shape, rather prominent bristle tips, and nervation of the leaves characterize

thiIS species
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59. Piper SEPTUPLiNERViuM (Miq.) CDC. in DC. Prodr. 16^313. 1869.

Artanthe septnplinervia Miq. in Seem. Bot. Voy. Herald, 199, pL 40. 1854.

Shrub (?), glabrous, strongly nodose; flowering intcrnodcs short and slender,

smooth or somewhat scurfy-granular; leaves lance- or oblong-ovate, apex rather

long and sharply acuminate, base equilateral, rounded, obtuse, 3-4.5 cm. wide X
9-12 cm. long, pinnately nerved below the upper third, the nerves 4-5 on each

side, prominent beneath, with fine cross-connecting-anastomosing ncrvulcs, drying

pale green, firm, narrowly revolutc, scarcely glandular-dotted; petiole about 5 mm.

long, channelled above, vaginate at the very base only; spikes 4 mm. thick X 3-4

cm. long when mature; peduncle 5-10 mm. long; bracts round-subpcltate, glabrous

in the center, marginally somewhat ciliate; fruit obpyramidal-trigonous, puberulous

toward the top, stigmas 3, sessile.

Panama.

Panama: without location, Scvuiium lo66, colon: forests around Porto Bello, alt.

5-100 m., Viitkr 2477.

59a. Piper septuplinervium var. subpubinerviuni Yuncker, var. nov.

Foliis 4.5-5 cm. latis, 12 cm. longis, luteo-glandulosis, vcnls supra pubcrulcntis

subtus glabratis; bracteis triangulari-subpcltatis, margine luteo-fimbriatis.

Leaves 4.5-5 cm. wide X 12 cm. long, yellow-glandular-dottcd, nerves above

puberulent, glabrous beneath; bracts triangular-subpcltate, marginally yellow

-

fringed.

Known only from the type locality.

Panama: without locality, 18 59-1860, Hayes 78] (no 67S also on the bottom of

label) (Herb. New York Bot. Gard., type).

The glabrous, strongly nodose twigs, and glabrous, round-based leaves char-

acterize this species which appears to be rather closely related to P. acqunle.

60. Piper subquinquenerve Trcl. in Field Mus. Nat. Hist. Bot. Ser. 18:363.

1937.

A shrub (?), nodose, essentially glabrous; flowering intcrnodes slender and

short; leaves lance-elliptic, apex acuminate, base subeo^uilatcral, acute, 2.5 3 cm,

wide X S-10 cm. long, pinnately nerved from the lower half, the nerves 3 on each

side, long-ascending, connected with the midrib with cross-connecting ncrvules,

commonly with two pair near the base and the third pair arising at about the

middle, yellowish and microscopically puberulent glabrescent beneath, drying rather

thin and dull, translucent; petiole 5—12 mm. long, grooved above but vaginate only

at the very base; spikes as yet young, 2 mm, X 3.5 cm. long; peduncle about 1.5

cm. long; bracts round-subpeltate, smooth above; ovary and fruit not developed.

Known only from the following locality.

BOCAS DEL TORO: Changuinola Valley, Dunlap 4j2.

(46)
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61. Piper infraluteum Trel, in Contr. U. S. Nat. Herb. 26:33. 1927.

A glabrous shrub; flowering internodes slender and short; leaves lance-elliptic

or somewhat oblong, apex acuminate, base inequilateral with one side 2-3 mm.
shorter, acute, 3-4 cm. wide X 10-12 cm. long, pinnately nerved from the lower

half, the nerves slender, 4-5 on each side, with fine cross-connccting-anastomosing

nervules, glandular-dotted on both sides, drying yellow beneath; petiole 5-7 plus

2-3 mm. long, vaginate at the base; spikes 2 mm, thick X 4-5 cm. long; peduncle

about as long as the petioles; bracts round- or triangular-subpeltate, strongly

yellow-fringed; ovary subglobose, smooth, stigmas slender, sessile.

Panama.

Panama: without locality, Hayes 7p5.

62. Piper cricamolense Trel. in Ann. Mo. Bot. Gard. 27:290. 1940.

A brittle, somewhat nodose shrub, 2-3 m. tall; flowering internodes short and

relatively slender, microscopically strigulosc especially about the nodes, quickly

glabresccnt; leaves elliptic or elliptic-obovate, apex abruptly sharp-acuminate, base

subcquilateral, obtuse, 4-7 cm. wide X 9-13 cm, long, pinnately nerved from
below the middle, the nerves 4-5 on each side, strongly curved and unbranched

upward, salient beneath, with conspicuous cross-connecting nervules, finely nervu-

lose by transmitted light, glabrous on both sides or microscopically strigulosc along

the nerves, obscurely glandular-dotted beneath, drying papery, translucent; petiole

scarcely 5 mm. long, microscopically strigulosc, vaginate at the base only; spikes

2-3 mm. thick X 5-7 cm. long; peduncle 5 mm. long, rather stout, glabrous or

microscopically strigulosc; bracts triangular-subpeltate, marginally densely yellow-

fringed; ovary narrowly ovoid-trigonous, yellow-glandular; stigmas 3, slender,

sessiile.

Known only from the following locality.

BOCAs DEL TORO: Rio Cricamola, between Finca St. Louis and Konklntoe, alt, 10-50
m., Woodson, AUch & Scibcrt Jg2'^.

The more or less microscopically strigulosc twigs, low branching of the midrib,

densely yellow-fringed bracts, and ovoid ovary characterize this species.

63. Piper aequale Vahl, Eclog. Amer. 1:4, /?/. 5. 1796.

Scbilleria aequalis Kunth, in Linnaea 13:687. 1839.

Artauthe aequalis Miq. Syst. Pip. 511. 1844.

?Pipcr Fuuckii CDC. in DC. Prodr. 16^:3 10. 1869.

Viper substenocarpum CDC. in Bull. Herb. Boiss. 6:492. 1898.
Piper coticin7inm CDC var. triuttense CDC in Urb. Symb. Ant. 3:304. 1902.
Piper Jolmsfoni CDC in Proc. Amer. Acad. 40:68 5. 1905.

Piper caledoniunum CDC in Fcdde. Rep. Sp. Nov. 15:1. 1917.

Piper aequale var. substenocarpum CDC in Ann. Conscrv. & Jard. Bot. Geneve 21:253.
1920.

Piper amphioxys Trel. in Contr. U. S. Nat. Herb. 26:31. 1927.

Piper iba^uense Trel. in Trab. Mus. Nac. Hist. & Jard. Bot. Madr. Scr. Bot. 33:50. 1936,
Piper zediogoJiense Trel. ex Ll. Williams, Expl. Bot. Guyana Venezol. 177. 1942.
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A glabrous, nodose shrub, 1-3 m. tall; flowering internodes slender and com-

paratively short; leaves elongated-elliptic, lance-elliptic or ovate, 3.5-9 X 12-17

cm. long, apex more or less attenuate, bluntly acuminate, base cquilaterally acute

or obtusish, pinnately nerved to the upper third or nearly throughout, the nerves

mostly 4-5 or 6 on each side, with fainter intermediates and cross-connccting-

anastomosing ncrvulcs, commonly 2 or 3 pairs approximated near the base and

1 or 2 pairs above the middle of the blade, the nerves often golden in dry specimens,

drying rather firm, somewhat glossy, narrowly revolute, translucent; petiole about

5-10 mm. long or sometimes up to 1.5 cm. on lower leaves, commonly vaginate

near the base but occasional leaves vaginate to the middle or above; spikes 2-4 mm.

thick and up to 10 cm. long; peduncle commonly about as long as the petiole;

bracts rounded dome-shaped when young with submarginal fringe, becoming

round- or triangular-subpeltatc and loosely fringed; fruit small, obpyramidal-

trigonous, convex at the top, glabrous; stigmas slender, sessile.

West Indies, northern South America, and Panama,

CANAL zone: Barro Colorado Island, Bailey ^ Bailey 4gj. colon: Loma do la Gloria,

ncnr Fato (Nombre dc Dios), alt. 10-104 m., Pifticr 423Q.

63a. Piper aequale var. laurifolium (Trel) Yuncker, comb. nov.

Pilfer amphioxy^ Trcl. var. JaurljoliiDU Trcl. in Cor^tr. U. S. Nat. Herb. 26:31. 1927.

The nerves beneath very minutely hirtellous; the leaves mostly with 3 strongly

ascending nerves on each side with two from near the base and the third from near

or above the middle.

Known only from the type locality.

DARiEN: foothills of Garagara, Sambu basin, alt. 300-500 m., Vittier 559^ (U. S. Nat.

Herb., TvrE).

This species appears to be widely distributed in tropical America. Th

Panamanian specimens here cited agree in all respects with those from South

America and the West Indies believed to represent this species.

64. Piper sambuanum CDC. in Smiths. Misc. Coll. 71^:13. 1920.

A shrub (?), nodose, glabrous; flowering internodes slender and short, obscurely

granular and glandular-dotted; leaves lance-elliptic to obliquely lanceolate, apex

acuminate, base inequilateral with one side about 2 mm. shorter, obtuse or the

longer side subcordulate, 5—6.5 cm. wide X 13-17 cm. long, pinnately nerved

from below the upper third, the nerves about 4 on each side, or 5 with the lower-

most obscure, with rather strong cross-connecting-anastomosing ncrvules, gland-

ular-dotted, drying papery, translucent, pellucid-dotted; petiole about 3 plus 2 mm.
long, stout, vaginate-winged to the lower blade margin; spikes 2 mm. thick X 8—10

cm. long; peduncle scarcely 1 cm. long, stoutish; bracts small, round- or triangular-

subpeltatc, marginally ciliolate; ovary glabrous; stigmas sessile; fruit not developed.

Known only from Sambu basin, Daricn.

DARIEN: foothills of Garagara, Sambu basin, alt. 30-500 m., Vittier 366^, 5726,

(48)
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The glabrous, glandular-dotted, nodose twigs, short-petioled leaves, and slender

spikes characterize this species.

65. Piper TECUMENSE Trel. in Contr. U. S. Nat. Herb. 26:29. 1927.

A shrub, scarcely 2 m. tall, essentially glabrous; flowering internodcs slender

and elongating downward, glabrous or very slightly evanescently crisp-pubescent,

slightly pubescent at the nodes; leaves elliptic, elliptic-ovate, or lance-ovate, apex

gradually sharp-acuminate, base nearly equilateral, rounded, one side commonly
about 2 mm. shorter, pinnately nerved from the lower half, the nerves about 4 on
each side, submarginally loop-connected, with cross-connecting-anastomosing

nervulcs, not glandular-dotted, 4-5.5 cm, wide X 10-14 cm. long, glabrous above,

the nerves beneath obscurely and minutely appressed-pubescent or glabrescent;

petiole scarcely 5 plus 2 mm. long, vaginatc at the base; stipules and stipular line

slightly pubescent; spikes as yet young, 1,5 mm. thick X 3.5 cm. long; peduncle

slender, 1 cm. long, glabrous; bracts rounded-subpeltate, yellow-fringed; ovary

and fruit not developed.

Known only from the following locality.

PANAMA: Rio Tecumcn, Standley 2pjj8.

66. Piper crassispicatum Opiz in Prcsl, Reliq. Haenk. 1:152. 183 0.

Artanthe crassispicata Miq. Syst. Pip. 521. 1844.

A shrub (?), nodose, glabrous; leaves elliptic- or oblong-ovate, apex rather

abruptly acuminate, base equilatcrally subacute, 10-13 cm. wide X 20-22 cm.

long, pinnately nerved from below the upper fourth, the nerves about 7 on each

side, drying subcoriaceous; petiole 1.5-2 cm. long, vaginate-winged downward;
spikes 4 mm. thick X 5-6.5 cm, long; peduncle about 5 mm. long; bracts tri-

angular-subpeltate, ciUate; fruit said to be obpyramidal-triquetous and stigmas

sessilie.

Known only from the type specimen in the Prague herbarium collected by
Haenke.

An obscure species apparently distinguished by the rather large leaves and

number of nerves. The type has not been seen. The description is based on notes

of the type made by the late Professor Trelease from the specimen at Prague.

67. Piper bogotense CDC. in Jour. Bot, 4:214. 1866.

/

fist 1866.

scesens CDC. in DC. Prodr. 16^:291. 1869, not Artanthe }
Viper durirameiim CDC in Bull. Herb. Boiss. 6:484. 1898.

Conoc
[1902.]

Viper oblitnm Trel. in Contr. U. S. Nat. Herb. 26:22. 1927.
Viper bogotense CDC var. nsaqiiemanense Trel. in Trab. Mus. Nac. Hist. & Jard. Bot

Madr. Ser. Bot. 33:48. 1936.

Viper nsaquemense (Trel) Perez Arbelaez, PL Utiles de Col. 207, f, 2d^. 1947.

(49)
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A shrub or small tree, up to 8 or 10 m. tall; flowering intcrnodcs comparatively

short, sparsely pubescent or glabrate; leaves ovate, mostly 6-8 or 9 cm. wide X
10-15 cm, long, or Infrequently up to 15-18 X 20 cm., apex acuminate, or some-

times rather blunt, base more or less inequilateral with one side often shorter,

rounded, obtuse, cordate, or acute, pinnately nerved from the lower third, the major

nerves 3 or 4 or in larger leaves 5 on each side, with reduced nerves upward, more

or less pubescent above at least along the nerves, often somewhat glossy when dry,

from densely crisp-pubesccnt to subglabratc beneath, but with the nerves mostly

persistently rather densely crisp-pubescent, the hairs more abundant on the sides of

the nerves, mostly densely ciHolate, glandular-dotted, drying rather dark, firm,

translucent; petiole 1-1.5 or 2 cm. long, or on lower leaves up to 5 cm., mostly

densely crisp-pubescent-tomcntose, vaglnate at the base; spikes 5-7 mm. thick and

up to 8 cm. long but mostly somewhat shorter; peduncle about 10 mm. long, thinly

crisp-pubescent glabrescent; bracts round- or trlangular-subpeltate, marginally

fringed; fruit obovoid, stigmas 3-4, lanceolate, recurved, sessile.

Northern South America and Panama.

Panama: without location, Hayes SoJ.

It has been impossible to find any differences between this specimen from

Panama and those believed to represent P. hogoicnisc from South America.

6^. PiPHR SPERDiNUAi CDC. in Smiths. Misc. Coll. 71*': 1. 1920.

A low shrub; flowering intcrnodes relatively short, densely villous with a mix-

ture of scattered hairs up to 2 mm. or more long; leaves inequilaterally elliptic or

subovate, the midrib much nearer one side, apex sharp and long-acuminate, base

strongly inequilateral with one side 1-3 mm. shorter at the petiole and rounded-

cordulate, the longer side aurlculate, the lobe 1-2 cm. long and covering the petiole,

6-9 or 10 cm. wide X 15-24 cm. long, pinnately nerved from below the middle,

the nerves mostly 4-5 on each side, prominent beneath and with rather prominent

cross-connecting-anastomosing ncrvules, submarginally loop-connected, glabrous

above except for a few hairs on the midrib near the base, pubescent beneath w^ith

the nerves densely so with an Intermixture of spreading long hairs, margin not

ciliate, obscurely glandular-dotted, drying rather papery, translucent; petiole about

3—5 plus 1—3 mm. long, densely hairy, vaglnate at the base; spikes about 3 mm.

thick X 6-7 cm. long, with a slender, bearded, aristate tip up to 1 cm. long;

peduncle up to 2 cm. long, densely pubescent; bracts truncately triangular-sub-

peltate, with usually 2-4 rather prominent dorsal setae, or glabrous, the pedicel

margins setose; rachis ridges fimbriate; fruit obpyrlform- trigonous, granular-

papillate, stigmas slender, sessile.

Near Puerto Obaldia^ San Bias Coast.

SAN BLAs: hills back of Puerto Obaldia, alt. 50-200 m., ?ittier 4301^ 4348.

(50)
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A very well-marked species with its dimorphic pubescence, auriculate leaves,

and papillate fruit.

69. Piper perbrevicaule Yuncker, sp. nov.

Suffrutex, ca. 15 cm. altus, caudice conferte villoso, pills 1-2 mm, longis; foliis

rhombico-elliptico-obovatis, apice abrupte brcviter acuminatis, basi inacqualiter

subcordato-auriculatis, lobo longiore pctiolum obtegente, utrinque longe villosis,

pilis 1 mm. vel ultra longis, subtus ad venas patentibus,

a medio infcro pinnatim venosis, venis 4 ~\- 5—6;

petiolo baud 1 cm. longo, dense longe villoso, sub base

vaginato; spicis 1-2 mm. crassis, 3 cm. longis; pcdunc-

ulo 3—5 cm, longo, dissitc villoso; bractcis triangulari-

subpeltatis, glabra tis; drupa ovoideo-subglobosa sub-

acuminata; stigmatibus gracilibus scssilibus.

A very small subshrub, 15 cm. or less tall; stem

drying somewhat ridged, densely villous, the hairs 1

mm. or more long; intcrnodcs mostly 1-2 cm. long;

leaves somewhat pustular above, obliquely clliptic-

obovate-rhomboidal, the midrib much nearer one side,

2.5-4 cm. wide X 7-9 cm. long, apex abruptly short-

acuminate, base subequal at the petiole, the shorter side

obtuse or cordulate, the longer side auriculate with the

lobe, about 1 cm. long and covering the petiole, long-

vlllous on both sides, the nerves beneath more strongly

so with the hairs essentially erect and 1 mm. or more
long, pinnately nerved from the lower half, the nerves 4 + 5-6 with cross-con-

necting-anastomosing nervules, drying rather thin, green, translucent; petiole scant

1 cm. long, densely long-villous, vaginate toward the base; spikes red, purple, or

olive-green when fresh, 1-2 mm. thick X 3 cm. long; peduncle 3-5 cm. long,

slender, sparsely villous glabrescent; bracts triangular-subpcltate, glabrous; fruit

very small, ovoid-subglobose with pointed apex, glabrous; stigmas slender, sessile.

Known only from the type locality.

BOCAs DEL TORo: vicinity of Chiriqui Lagoon, Water Valley, Oct. 1, 1940, ro/; Wald
gyi (Herb. Missouri Bot. Gard., type); Nov. 1, 1940, von WcJcI 146Q,

69a. Piper PERiiRLVicAULE var, sub^labrilinibum Yuncker, var. nov.

Foliis supra glabratis, subtus ad venas baud conferte villosis, pilis baud 1 mm.
1

Fig. 9. Viper pcrbrei imiile

ongis.

Leaves 4.5 cm. wide X 8-9 cm. long, upper surface of blade glabrous, the

nerves beneath thinly villous, the hairs less than 1 mm. long.

Known only from the type locality.

BOCAS DEL TORO: Vicinity of Chiriqui Lagoon, Oct. 8, 1940, 1077 Wcclel IOJ4 (Herb.

Missouri Bot. Gard., type).

The very small plants, long-villous stems, and strongly auriculate leaves are

distinctive characteristics of this species.

rn;
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70. Piper leptocladum CDC. in Anal. Inst. Fis.-Geogr. Costa Rica 9:164. 1897.

Piper

Piper

Jilatatum Rich. var. leptocladum CDC. in Candollea 1:96, 1923.

diazanum Trel. In Contr. U. S. Nat. Herb. 26:34. 1927.

Piper diazanum var. liae-koheaiiae Trel. in Ann. Mo. Bot. Gard. 27:290. 1940.

Piper tabcmillannm Trel. !oc. cit. 298. 1940.

A slirubj up to about 3 m. tall; flowering internodes slender and rather short,

1sparsely crisp-hairy; leaves subrhombically elliptic, lanceolate, or subovate, smootl

or slightly rugose, occasionally slightly scabrous, apex gradually sharp-acuminate,

base rounded, obtuse to cordulate, or subcordate, equal at the petiole or with one

side sHghtly shorter, 4—5 or sometimes 7 cm. wide X 10-17 cm. long, pinnately

nerved from the lower half, the nerves 4—5 on each side, puberulent above along

the nerves, rather sparsely appresscd- or crisp-pubescent on the nerves beneath,

glandular-dotted, drying rather thin, green, translucent; petiole 5—10 mm. long,

crisp-villous, vaginate at the base; spikes 3 mm. thick X 6-9 cm. long; peduncle

about 5 mm. long, pubescent or glabrate; bracts triangular-subpeltate, yellow-

fringed; fruit obpyramidal-trigonous, glabrous, green to dark-colored, stigmas

small, sessile.

Panama and Costa Rica.

CANAL zone: vicinity of Fort Sherman, Standley jopjjj 30Q74y 3^99^1 Monte Lirio,

Maxon 6S43; Matachin to Las Cascadas, Cowell 33^> L^s Cascadai Plantation, near Sum-
mit, Standley 2^/^q8, 2g62^; Fort San Lorenzo, Fort Shcrmnn Military Reservation, Maxofi

^ Valentine J012—the leaves on this specimen are smaller and less pubescent than cus-

tomary for this species but it appears to agree in all other characters; Barro Colorado

Island, Bailey ^ Bailey jj, 104, 242; Kenoyer 307, 308; Standley 40862, 410JJ; Cerro

Gordo, near Culebra, Standley 26006; around Tabernilla, along the railroad, alt. 20-25 m.,

Pittier 3828; Empire, Miller 176$; Mt. Hope Cemetery, Standley 2SS02; Obispo, Standley

31671; Fort Kobe road, Woodson, Allen ^ Seibert 1412. colon: forests around Porto

BcUo, alt. 5-100 m., Pittier 242S, panama: Juan Diaz, deep woods, KtlUp 3114,

ThiIS species rathe closely rcscmDicsbl P,

dilatatnm of South America but differs because

of its glabrous fruit and other minor characters.

7 1 . Piper dimorphotrichuni Yuncker, sp

nov.

Fig. 10. Piper Jimorpbotrichum

Frutex, 3 m. altus, Internodiis floriferis sat

brevibus crassisque, conferte subrctrorse brunneo-

hirsutis, pilis brevibus longisque intermixtis, pilis

longis ad 3—4 mm. vel. ultra longis; foliis late

ellipticis, apice attcnuatim acuminatis, basi ob-

lique cordulatis vel subaunculatis, lobis sub-

aequalibus vel lobo longiore petiolum fere

acquantc, a medio infcro pinnatim venosis, venis

utrinque 5—8, trabibus gracilibus anastomosanti-

bus, supra sparse villosis, subtus pubescentibus

(confertius ad vcnas) , pilis erectis, heteromorphis,

brevioribus longioribusque intermixtis; petiolo

vix 1 mm. longo, a medio deorsum vaginato;

9
;
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spicis 5 mm. crassis, 5-6 cm. longis; pedunculo gracili, 4-6 cm. longo, villoso;

bracteis triangulari-subpeltatis, margine fimbriatls; drupa oblonga lateraliter com-

pressa, glabrata, glandulosa, stigmatlbus sessllibus.

A slirub, up to 3 m. tall; flowering internodes ratber sbort and slender, densely

subretrorsely brown-bairy, tbe hairs of dififerent lengths up to about 1 mm. with

intermixed scattered long-spreading hairs up to 3-4 mm. or more; leaves broadly

elliptic, apex attcnuately acuminate, base obliquely cordulate or subauriculate, sub-

equal at the petiole, the lobes subequal or one larger and about as long as the petiole,

5-10 cm. wide X 15-20 cm. long, pinnately nerved from below the middle, the

nerves 5-8 on each side, approximated dowriward, with prominent, slender, cross-

connecting-anastomosing nervules, sparsely villous above, staring pubescent beneath,

the nerves more densely so, interspersed with scattered long hairs, drying thin,

brown, translucent; petiole scarcely 1 cm. long, densely villous with mixed long

hairs, vaginate below the middle; spikes 5 mm. thick X 5—6 cm. long when matvirc,

with a slender, seta-like apex up to 7 mm. long; peduncle 4-6 cm. long, villous

with an intermixture of long hairs; bracts triangular-subpeltate, marginally fringed

with rigid hairs, those on the dorsal margin somewhat longer; drupe compressed-

oblong, glabrous, glandular, stigmas slender, sessile.

Known only from the type locality,

BOCAS DEL TORo: vicinity of Chiriqui Lagoon, vo7i Wedel lOIj; Water Valley, von
Wedel 144^—this specimen is not as densely pubescent as the others; Nov. 9, 1940, van
Wedel IS6q (Herb. Missouri Bot. Gard., type).

The wide difference in the length of the hairs, rather large, subauriculate leaves,

setose spikes, and long slender peduncles are distinctive characters of this species.

72. Piper pseudo-garagaranum Trel. in Contr. U. S. Nat. Herb. 26:28. 1927.

Shrub, 1—2 m. tall, nodose; flowering internodes short and slender, moderately

to sparsely villous, glabrescent downward, hairs up to 1 mm. or more long, some-

what granular and glandular-dotted; leaves eHiptic or elliptic-lanceolate, apex

rather long-acuminate, base rounded, inequilateral, one side 2—4 mm, shorter, obtuse,

the longer side cordulate, pinnately nerved from the lower half, the nerves mostly

alternate, 4 or in larger leaves 5 on each side, with slender cross-connecting and

anastomosing nervules, 4.5-7.5 cm. wide X 14—20 cm. long, smooth or very

slightly scabrous, sparsely long-villous above, loosely long-villous beneath, at least

along the nerves, the hairs mostly erect, drying papery, glandular-dotted, trans-

lucent; petiole 2-4 plus 2 mm. long, villous, vaginate at the base; spikes 3 mm.
thick X 7.5 cm. long; peduncle scarcely 1 cm. long, granular, glabrous; bracts

round-subpcltate, moderately fringed, a few dorsal hairs longer; fruit obpyramidal-

trigonous, glandular-dotted, apex truncate, glabrous, stigmas sessile.

Panama.

CANAL zone: Barro Colorado Island, Standlcy 3l40g, 41 164, darien: Cana-Cuasi

Trail (Camp 2), Cheplgana Distr., alt. 600 m., Terry ^ Terry 14^/^.

(^V
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The specimens cited differ considerably In the size of the leaves. Those on No.

4.1 164 are scarcely 5 cm. wide X 14-15 cm. long while those on No. 142^ are 7-8

cm. wide X 18-20 cm. long. No. 3^40g is intermediate in size. The description

of the spike characters are from Terry & Terry 142J. The spikes on the other two

specimens are very young and do not exhibit ovary or fruit characters. All speci-

mens agree otherwise.

73. Piper cativallnse Trel. in Contr. U. S, Nat. Herb. 26:34. 1927.

Shrub, 2-3 m. tall; flowering intcrnodes slender, rather elongate, villous; leaves

elliptic to subobovate, apex rather abruptly acuminate, base inequilateral, cordulatc,

one side slightly shorter, 6-7 cm. wide X 12-14 cm. long, pinnately nerved from

the lower half or two-thirds, the nerves mostly 5 on each side, with cross-connect-

ing and anastomosing ncrvules, somewhat glossy green, very slightly scabrous and

sparsely villous above, the nerves scarcely hairy, villous beneath, especially along

the nerves, marginally somewhat ciliate, glandular-dotted on both sides, drying

thin, translucent; petiole 5-10 plus 2 mm, long, villous, vaginate toward the base;

inflorescence not known.

Known only from the following locality.

COLON: between France Field, Canal Zone, and Catival, Stafidlcy JO206,

The absence of inflorescence leaves the position of this species somewhat

questionable.

74. Piper psEUDO-LAXCEAFroLiuM Trel. in Contr. U.S. Nat. Herb. 26:170. 1929.

Pifjcr lirafificrve Trel. in Ann. Mo. Bot. Gard. 24:186. 1937.

A shrub, 2 m. or more tall; upper intcrnodes slender, sparsely to densely

apprcssed-villous; leaves sublnequllaterally lanceolate, apex gradually sharply long-

acuminate, base ineciuilateral with one side about 2 mm. shorter, obtuse, cordulate,

or sometimes acutish, mostly 4-5 cm. wide X 14—17 cm. long, pinnately nerved

from the lower half, the nerves mostly 7-8 on each side, impressed above, salient

beneath, veiny, rugcscent and subappresscd-pubesccnt above, scarcely lacunosc

beneath, appressed-pubesccnt, the nerves densely so, obscurely pale glandular-dotted,

drying firm, translucent; petiole about 5 plus 2 mm. long, vaglnatc-wingcd to near

the blade, villous; spikes 2-3 mm. thick X 8-12 cm. or more long, aplculate,

curved; j.x,'duncle up to 2—3 cm. long, pubescent; bracts triangular-subpeltate,

densely yellow-fringed; fruit obpyramidal-trigonous, dark, apex truncate, glabrous,

stigmas slender, sessile.

Costa Rica and Panama.

Panama: without locality, Ni'e JjQ, 400. cjiiriqui: valley of the upper Rio Chiriqui

Vicjo, vicinity of Monte Lirio. alt. 13 00-1900 m., Scibert 158 ; vicinity of Casita Alta,

Volcan de Chiriqui, alt. 1500-2000 m., Woodwu, Allen & Scibert Qio.
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This species resembles P. lanceaefoVnim In most characters and may be too close

to itj but it differs because of its less but more coarsely rugose leaves which are

scarcely lacunose beneath, and with the base much less cordulate-aurlculatc.

75. Piper linearifolium CDC. in Linnaea 37:355. 1872.

Viper ahcafum Trel. in Ann. Mo. Bot. Gard. 27:287. 1940.

Piper arctilimbiim Trel. loc. cit. 288. 1940.

Piper arctilunbum var. Alleni Trel. loc. cit. 1940.

A low, bushy shrub, scarcely 2 m. tall; flowering internodes moderately slender

and short, gray-pubescent; leaves lanceolate, apex gradually long- and sharp-

acuminate, base inequilateral with one side 2—3 mm. shorter, obtuse, cordulatc, or

some leaves acute, mostly 2-3.5 cm. wide X 10-17 cm. long, subrugescent in age,

pinnately nerved from the lower third, the nerves 4-5 or occasionally 6 on each

side, prominent beneath, somewhat impressed above, subequally spaced, subparallel

and sharply ascending from the midrib, appressed-silky-pubescent on both sides,

the nerves more densely so beneath, glandular-dotted, drying rather firm, trans-

lucent, pellucid-dotted; petiole 3-5 plus 2-3 mm. long, pubescent, vaginate to near

the blade; spikes 2-3 mm, thick X 5-9 cm. long, generally curved; peduncle 5-15

mm. long, pubescent; bracts triangular-subpeltate, densely yclIow-fringcd; fruit

obpyramidal, 3- or 4-sidcd, glabrous; stigmas small, sessile.

Costa Rica and Panama.

BOCAS DEL TORo: vicinity of Nicvecita, alt. 0-150 m., Woodson, Allen ^ Seibert iSj/;
Chiriqui Trail, von WeJel 21/6. chiriqui: vicinity of El Boquetc, alt. 1000-13 00 m.,

Maxon 5^4^'^ Killip 3^3^ > Isla dc Coiba, Mendez 122; rocky plains about 5 miles south of

Boquete, alt. 900 m., Allen 4705. cocle: El Vallc, Miller 1813; vicinity of El Vallc dc

Anton, alt. 600 m., Allen 2003; Penonomc and vicinity, alt. 15-300 m., Williavis 54,
colon: along Rio Fato, alt. 10-100 m., Pitiier 3881,

F

The narrowly lanceolate, silky-pubescent leaves, with sharply ascending nerves,

curved spikes, and yellow-fringed bracts distinguish this species.

76, Piper panamense CDC. in Jour. Bot. 4:216. 18 66.

Piper citrifolium Lam. var. panamense CDC. in Candollea 1:114. 1923.

A shrub; flowering branches sliort, nodose, rather slender, densely subretrorscly

crisp-pubescent laterally below the petioles, glabrcscent downward, glandular-

papillate; leaves elliptic-ovate, apex acute to short-acuminate, base with qne side

slightly shorter at the petiole, rounded, obtuse, or one or both sides acutish, pin-

nately nerved below the upper third, the nerves 4-5 on each side, with cross-

connccting-anastoniosing nervules, 5-7 cm. wide X 1 0-1 5 cm. long, glabrous

above, pviberulcnt beneath, at least along the nerves, glandular-dotted, drying firm

and somewhat glossy, translucent; petiole scarcely 1 cm. long, rather densely sub-

retrorscly ptibcscent, vaginate near the base; spikes 3 mm. thick X 4-5 cm. long;

peduncle about 5 mm. long, pubcrulent; bracts triangular-subpeltate, ciliatc; fruit

oblong, compressed, apex truncate, depressed about the stigmas, strongly papillate-

pubcrulent; stigmas sessile.
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Panama.

BOCAS DEL TORO: Laguna de Chlriqui and vicinity, Hart 124. canal ZONE: Chagrcs,

Fcndlcr 2yo.

The densely papillate fruit and comparatively short, stout spikes distinguish

this species,

77. Piper callibracteum CDC. in Smiths. Misc. Coll. 71^:13. 1920.

Viper charnhsonis (Miq.) Stcud. var. rubcUibractcum CDC. loc. cit. 1920.

Piper s24bfJ7idibracteHni CDC loc. cit. 14. 1920.

Piper nitidifolium CDC loc. cit. 1920.

A shrub, 1.5-3 m. tall; flowering internodes rather slender and short, glabrate,

pale-dotted; leaves elliptic-lanceolate or subovate, apex acuminate, base inequilateral

with one side mostly slightly shorter, acute on both sides or one side obtusish, 5-8

cm. wide X 13-22 cm. long, smooth or slightly rugose, pinnatcly nerved from the

lower half, the nerves 4 or sometimes 5 on each side, with cross-connecting and

anastomosing nervules, glabrous above, obscurely appressed-pubcscent beneath, at

least on the smaller nerves, drying green, slightly paler and pale-glandular-dotted

beneath; petioles up to 3 cm. long, glabrous, vaginate toward the base; spikes 3 mm.

thick X 8-10 cm. long, short-inucronate; peduncles 1-1.5 cm. long, glabrous;

bracts rather small, triangular-lunate-subpeltate, somewhat umbonate, sparsely

short-fringed; fruit compressed, white-papillate-puberulent at the top, stigmas

sessilie.

Western Panama.

CHiRiQuf: forests around El Boquete, alt. 1000-1300 m., Pitiier 2040; Maxon 49431
patter 28gS, 28gg; between Ccrro Vaca and Hato del Loro, alt. 850-1100 m., PitHer SJQO,

The petioles of the type of P. siibmidibractcum are scarcely 1 cm. long and the

leaves are slightly more pubescent along the nerves beneath than are the types of

the other species included here. All agree, however, in the pubescent ovary and

fruit, small, scarcely fringed bracts, and other characters to such a degree that it

is believed they all represent a single species which usually has petioles 1-3 cm.

long, and nerves scarcely pubescent beneath.

78. Piper Wedelii Yuncker, sp. nov.

Frutex, 1—2 m. altus; internodiis floriferis gracilibus brevibusque, delicate

costulatis, dissitc hirtulis; foliis subrhombico-ellipticis, apice longius acute acumi-

natis, basi oblique, latere altero obtuso, ad petiolum 3 mm. breviore, caetero

rotundato cordulato, a medio deorsum pinnatim venosis, venis utrinquc 5—6, supra

glabratis vcl dissitc scabridis, subtus ad venas sat dissite substrlgosis; petiolo ca. 5

cum 3 mm. longo, ad basem vaginato; spicis immaturis, 2 mm. crassis, 6 cm. longis,

mucronatis; bracteis triangulari-subpeltatis, glabratis, dorso papilloso-callosis; drupa

ignota.

A tree-like shrub, 1-2 m. tall; flowering internodes short and slender, finely

ridged when dry, granular-roughened, young growth obscurely hirtellous; leaves
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subrhomboidal-elliptic, apex sharply long-acuminate, base oblique, one side 3 mm.
shorter at the petiole and obtuse, the longer side rounded, cordulate, 9-10 cm.

wide X 2 0-2 2 cm. long, pinnately nerved from the lower half, the nerves

5-6 on each side with slender cross-connecting-anastomosing nervules, glabrous

or shghtly scabrous above, the nerves beneath rather sparsely substrigose,

glandular-dotted on both sides, drying thin, translucent; petiole about 5 plus 3 mm.
long, vaginate at the base; spikes as yet young, red when fresh, 2 mm. thick X 6

cm. long, mucronate; bracts triangular-subpeltate, glabrous, with a dorsal papillate

callus; ovary and fruit not present.

Known only from the type locality.

BOCAS DEL TORo: vicinity of Chiriqui Lagoon, Oct. 2, 1940, van Wedel I02I (Herb.
Missouri Bot. Gard., type).

78a. Piper Wedelii var. retrohirsutum Yuncker, van nov.

Tnternodiis floriferis retrorse hirsutis; foliis elHpticis, 4-5 cm. latis, 11-13 cm.

longis, supra scabridis obscure hispiduHsque, subtus ad venas strigosis, glanduloso-

punctatis.

Flowering internodes retrorsely hirsute; leaves elliptic, 4-5 cm, wide X 11-13

cm. long, obscurely hispidulous and scrabous above, the nerves beneath strigose,

glandular-dotted.

Known only from the type locality.

BOCAS DEL TORO: vicinity of Chiriqui Lagoon, Water Valley, Nov. 9, 1940, von Wedel
1375 (Herb. Missouri Bot. Card., type).

This species resembles P. ertcbescentispicum In the appearance of the spikes but

it differs because of its larger, non-vlllous, conspicuously glandular, and scarcely

scabrous leaves. The dorsally calloused floral bracts are rather distinctive. The
smaller leaves and strongly retrorsely hirsute twigs contrast the variety.

79. Piper verruculaepetiolum Trek in Field Mus. Pubk Bot. 18:368. 1937.

Shrub, nodose; flowering Internodes comparatively short and slender, glabrous,

pale granular-dotted; leaves obliquely ovate-elliptic, apex short-acuminate, base

obliquely inequilateral, one side 2-3 mm. shorter, the longer side strongly cordulate,

7-10 cm. wide X 17-24 cm. long, pinnately nerved below the upper third, the

nerves 6-8 on each side, with cross-connecting and anastomosing nervules, glabrous

above, very finely puberulent on the nerves beneath, yellow glandular-dotted on
both sides, drying thin, translucent; petiole 7 plus 2-3 mm. long, strongly granular,

glabrous or sparingly puberulent, vaginate at the base; spikes 3 mm. thick X 7-8

cm. long; peduncle about 5 mm. long, glabrous, granular; bracts triangular-sub-

peltate, marginally yellow-fringed; fruit trigonous, glabrous, glandular-dotted,

truncate; stigmas sessile.

Known only from the following locality.

BOCAS DEL TORO: Farm Six, Changuinola Valley, Dunlap 494.
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80. Piper hirtellipetiolum CDC. in Smiths. Misc. Coll. 71*^:3. 1920.

A conical, tree-like shrub, L5-2 m. tall, nodose; flowering internodcs very

short and slender, glandular-dotted, glabrous or at first with a few scattered hairs;

leaves lanceolate, apex gradually acuminate, base subinequllatcral, one side 1-2 mm.

shorter, acute or obtusish, 2.5-3.5 cm. wide X 9-13 cm. long, pinnately nerved

from below the middle, the nerves 3-4 on each side, loop-connected upward, with

cross-connecting and anastomosing nervulcs, glabrous on both sides or the midrib

sparsely hairy near the base, drying light green, glossy above, pale glandular-dotted

beneath; petiole scarcely 5 plus 2 mm. long, loosely villous, vaginate at the base;

spikes 3 mm. thick X 4-5 cm. long; peduncle 5 mm. long, puberulent above the

middle; bracts triangular-subpcltate, copiously yellow-fringed, usually annular,

alternating with the dark fruits; fruit rounded-obovoid (?) ,
glabrous, black;

stigmas small, sessile.

Known only from David, Chiriqui.

cuiRiQuf: vicinity of David, alt. 30-80 m., Vitiicr 28j2,

80a. Piper hirtellipetiolum van tapianum (Trel.) Yunckcr, comb. nov.

Piper tapiuNinu Trek in Contr. U.S. Nat. Herb. 26:30. 1927.

Shrub, 3 m. tall; twigs moderately to rather densely crisp-villous; leaves

3.5-6.5 cm. wide X 10-16 cm. long, glabrous and glossy above, strongly glandular-

dotted beneath with the nerves crisp-pubescent; petioles crisp-hairy; spikes 5-6

cm. long.

Central Panama.

PANAMA: near Tapia River, Juan Diaz

region, June 1-3, 1923, Maxo/i ef Harvey

6jog (U. S. Nat. Herb., typl) ; Rio Tapia,

StiiHillcy 26122; Pcrlas Archipelago, San

Jose Island, Johnston 1360; Erlanwn Ij6,

sob. Piper HiRTtLLiPETioLUM var.

Harveyanuni (Trek) Yuncker,

comb. nov.

Viper subtrinerve var. Uarieycvunn Trek loc.

cit. 30. 1927.

Viper suhtriucrve Trek in Contr. U. S. Nat.

Herb. 26:29. 1927.

Viper perfugii Trcl. in Ann. Mo. Bot. Card.

27:295. 1940.

An essentially glabrous, somewhat

nodose shrub, 1,5-3 m. tall; leaves lance-

elliptic, 2-4.5 cm. wide X 7-15 cm.

long, glabrous or rarely with a few scat-

tered short hairs on the nerves beneath;

petiole glabrous; spikes 3-4 mm. thick

X 4—6 cm. long; peduncle with a few

short hairs near the spike.
Fig. 11. Viper hirtcUipctiolum var. liuricyauMm

(58)



1950]

FLORA OF PANAMA (Pipcraccac) 59

Panama.

BOCAS DEL TORo: Chinguinola Valley, Dinilap 2JI—the spikes of this specimen are

apiculate. chiriqui: vicinity of Casita Alta, Volcan dc Chiriqui, alt. 1500-2000 m.,

Wooihon, Allen ^ Seibcrt Q2S—this specimen has leaves somewhat smaller than usual.

cocle: El Valle, Miller 1814, canal zone: Las Sabanas, Bra, Celesfine HO; foot of Cor-

ozal Hill, Miller 1790, Panama: near Tapla River, Juan Diaz region, Maxon & Harvey
6684, 6/'J4; Juan Diaz, Standley J0600; along the Corozal Road, near Panama, StauiUey

26854] Tumba Mucrto Road, near Panama, Standley 2gjlO; Punta Paitilla, Piper 5410;
east of Rio Tecumcn, Standley 26j6j; between Las Sabanas and Matias Hernandez, Stand-

ley 3l8j6; Taboga Island, Standley 2'/86g; Pittier 3618 (U.S. Nat. Herb., type); Perlas

Archipelago, San Jose Island, Johnston 81, 754'

The specimens included under this species, including the varieties, all agree to

such a degree that it docs not appear advisable to maintain the varieties as separate

species. The chief distinction appears to be in the character and amount of

pubescence.

8L Piper subcaudatum Trel. in Contr. U. S. Nat. Herb. 26:3 L 1927.

Shrub (?), nodose; flov/ering internodes slender and short, somewhat ridged

and striate-pilose, especially below the petioles; leaves obliquely elliptic or elliptic-

obovatc, apex abruptly subcaudately long-acuminate, tip about 2.5 cm. long, base

narrowed downward, obtuse or subcordulate, one side about 3 mm. shorter, 6-8 cm,

wide X 13-16 cm. long, pinnatcly nerved below the upper third, the nerves 5 or

6 on each side, with cross-connccting-anastomosing ncrvules, submarginally loop-

connected upward and, excepting the innermost pair, not continuing to the apex,

glabrous above, the nerves beneath appresscd-puberulent, botK sides glandular-

dotted, drying somewhat glossy, thin, translucent; petiole about 5 plus 3 mm. long,

hairy-lined beneath, vaginate near the base; spikes as yet very young, 1 mm. thick

X 1 cm. long; peduncle sparsely hairy; bracts rounded-subpeltate, marginally

ciliate; ovary and fruit not developed.

Known only from Sambu basin, Daricn,

darien: foothills of Garagara, Sambu basin, alt. 30-5 00 m., Pittier 56/2.

81a. Piper subcaudatum var. maternale (Trel.) Yuncker, comb, nov.

Piper maternale Trel. in Field Mus. Publ. Bot. 18:349. 1937.

Leaves somewhat oblique, elliptic or elliptic-subovate, apex tip about 1 cm. long,

base more strongly cordulate.

Panama.

BOCAS DEL TORo: vicinity of Almirante, Cooper l8g^ 2IO (Herb. New York Bot. Gard.

and Herb. Univ. 111., isOTYrLs) ; Changuinola Valley, Bar Mouth, Dufilap jj6; Old Bank
Island, von Wedel 2047,

The shape and venation of the mostly cordulate-based leaves characterize this

species. It is to be distinguished from P, C7ilcbra)iiini chiefly because the lateral
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nerves do not continue toward the apex as in that species. There is some question

whether var. viatcrnale differs sufficiently from the species to merit recognition.

The leaf shape and shorter apex are the main differential features,

82. Piper gonocarpum Trel. in Contr. U. S. Nat, Herb. 26:28. 1927.

A shrub, 2 m. tall; flowering intcrnodes moderately slender and elongate, densely

rctrorsely dingy-pubescent ; leaves lance-elliptic or suboblong, apex gradually

acuminate, base somewhat Inequilateral, rounded or cordulate, one side slightly

shorter, 5-6.5 cm. wide X 15-17 cm. long, pinnately nerved from below the upper

third, the nerves about 6 on each side, glabrous above, the midrib impressed below

the middle, hirsute beneath, the nerves rather densely so, the hairs staring, drying

rather thick, subtranslucent, glossy above, narrowly revolute; petiole about 10

plus 2 mm. long, densely pubescent, vaglnate to the blade; spikes 7-8 mm. thick

X 4 cm. long, caudate at the tip; peduncle scarcely 1 cm. long, sparsely hairy;

bracts broad, narrowly lunate-concave, glabrous; fruit depressed-quadrangular, 2-3

mm. in diameter, ridged, granular, glabrous; stigmas 2, broad, sessile.

Canal Zone,

CANAL ZONE: hills north of Frijoles, Standley ^7437-

The short, thick spikes, and large, angular fruits are distinctive of this species.

V. KEY TO SPECIES WITH LEAVES PINNATELY NERVED TO THE UPPER
FOURTH OR THROUGHOUT.

a. Midrib branches 10—15 on each side, subcqually spaced; leaves mostly 10

cm. or more wide; spikes mostly 8-10 mm. tlilck 83. P. AUGUSTUM
aa. Midrib branches usually less than 10 and commonly variously spaced;

leaves mostly narrower.

b. Leaf base strongly inequilateral with one side mostly 5—10 mm.
shorter at the petiole.

c. Leaves somcwliat scabnd; stems villous; petiole vaginatc to the

middle. 84. P. Steve NSi

CC. Leaves not scabrid; stems glabrous or puberulcnt; petiole vaginate-

winged to the blade, the wings often protracted at the blade.

d. Leaves 25 cm. or more long; nerves 6—7 on each side 85. P. colonfnse
dd. Leaves mostly less than 20 cm. long; nerves 8—10 on each side.

e. Leaf apex very short and abruptly acute; leaves mostly less

than 12 cm. long ...86. P. tubmrculatum
ee. Leaf apex gradually acute to acuminate; leaves commonly 15

cm. or more long (shorter in var.) 87. P. arboreum
bb. Leaf base mostly essentially equilateral or sometimes oblique or with

one side slightly shorter.

c. Leaves mostly 7-9 cm. long; spikes scant 2 cm. long 88. P. subrepens
CC. Leaves mostly 10-15 cm. or more long; spikes longer (short In

P. cafiilflarianjim)

,

d. Petiole strongly vaglnate-wiaged to the blade; leaves bronzed
beneath, nerves prominently submarginally loop -connected;

peduncle scarcely 5 mm. long S9. P. cordulatum
dd. Petiole usually not vaginate-wingcd to the blade though some-

times grooved above; leaves green or brown but not bronzed,

e. Bracts cupulate, glabrous; fruit free on the rachis, exscrted,

very short stylose 3. P. darienense
cc. Bracts more or less peltate; fruit congested on the rachis.
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f. Leaves mostly less than 5 cm. wide.

g. Leaves obviously glandular-dotted beneath.

h. Spikes 5 cm. or more long; stigmas sessile 90.

hh. Spikes less than 3 cm. long; fruit short-stylose 12.

gg. Leaves not obviously glandular-dotted.

h. Stems glabrous 91.

hh. Stems densely hairy.., 92.

if. Leaves 6 cm. or more wide 95,

61

P. ACUTISSIMUM
P. CANDELARIANUM

P. PERLASENSE
P. VIA-CHICOENSE

P. GRANDE

83. Piper augustum Rudge, PL Gulan, Rar, 1:10, pL /. 1805.

Piper anguslum Rudge ex Spreng. Syst. Veg. 1:108, 1825, sphalm.
Arfanfbc augusta Miq. Syst. Pip. 398. 1844.

Artanfbe calocoma Miq. In Seem. Bot. Voy. Lierald, 199. 18 54.

Viper pediceUare CDC in Jour. Bot. 4:211. 1866.

Piper calocama CDC. in DC Prodr. 16^-264. 1869.

A glabrous sKrub, 2-3 m. tall, or small tree up to 8 m.^ branches somewhat

nodose, with moderate intcrnodes; leaves elliptic-ovate, 9-15 or 18 cm. wide X
15-3 5 cm. long, apex acute, base acute or obtusish, usually subequilatcral, pinnately

nerved throughout, the nerves 10-16 on each side, not strongly curved upward,

densely ciliate, strongly glandular-dotted, drying membranous, translucent; petiole

5—10 mm. long or up to 4 cm. on lower leaves; spikes when young 3 mm. thick X
4-5 cm. long, becoming 1-1.5 cm. X 8-12 cm. when mature; peduncle 1-2 or 3

cm. long; bracts sublunate-triangular-subpeltate, marginally yellow-fringed; fruit

oblong, compressed-angular, truncate; stigmas sessile.

Northern South America and Panama.

COcle: Bismarck, above Penonome, alt. 600-900 m.,

Williams 332, 611, canal zone: In forest along the Rio

Indio de Gatiin, Pittier 27go^ 2jgi.

83a. Piper augustum var. cocleanum (Trel.)

Yunckcr, comb. nov.

Piper polyneurum CDC in CandoIIea 1:270. 1923, name
only in index; Schroeder, loc. cit. 3:138. 1926.

Piper gatunense Trel. in Contr. U. S. Nat. Herb. 26:27.

1927.

Piper ladrillense Trel. loc. cit, 1927.

Piper gatunense var. cocIea?iHm Trel. in Ann. Mo. Bot.

Gard. 27:292. 1940.

Piper gafiinensie var. latum Trel loc. cit. 1940.

Upper internodcs sparsely to rather strongly

puberulent or pubescent; leaves above from glabrous

to rather strongly white-villous, puberulent to villous

beneath, at least along the nerves.

Panama.

CHiRiQui: forests along the Rio Ladrillo and vicinity,

above El Boqucte, alt. 1200-1300 m., Pittier 3164, cocle:
north rim, vicinity of El Valle de Anton, alt. 600-1000
m., Allen 17S4, 180S, canal zone: Gatiin, Hayes 302;
hills north of Frijoles, Standley 2/463, 2'/4gi^ 2/4^3, Fig. 12. Piper augustum var.

coeleanuvi
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darihn: Ccrro dc Garagara, Sambu Basin, alt. 500-974 m., Piificr $977 (U. S. Nat. Herb.,

type).

This species Is to be identified because of its large, strongly pinnately nerved,

densely ciliate, glandular-dotted leaves, and thick spikes. The original P. augnstum

of Rudge, so far as can be determined, was entirely glabrous. Variety coclcanum

has pubescent stems and more strongly pubescent leaves. Standley*s A^05. 27^6^

and 274gi arc conspicuously white-villous. No other differences have been noted,

however.

84. Piper Stevensi Trel. in Contr. U. S. Nat. Herb. 26:27. 1927.

A shrub (?) ; flowering internodes comparatively long and stout, rather densely

subrctrorsely crisp-villous; leaves elliptic, apex abruptly short-acuminate, base

inequilateral, one side 5—10 mm. shorter and acute, the longer side rounded to the

petiole, 10-12 cm. wide X 20-23 cm. long, pinnately nerved to the upper fourth

or nearly throughout, with intermediate cross-connecting nervulcs, the nerves 7-8

on each side, finely scabrous, sparsely to moderately crisp-pubescent on both sides,

the nerves densely hirsute, sparingly glandular-dotted beneath, drying papery, trans-

lucent, finely pellucid-dotted; petiole 20 plus 5-10 mm. long, vaginate to the

middle or above, densely crisp-hairy; spikes 5 mm. thick X 7-8 cm. long; peduncle

1.5-2 cm. long, densely subrctrorsely crisp-hairy; bracts triangular-subpcltate,

densely ciliate; frviit oblong, glabrous, stigmas sessile.

Known only from Frijoles, Canal Zone.

CANAL zone: Frijoles, Sfeieus 1247.

The rather large, somewhat scabrous, pinnately nerved leaves, dense pubescence,

and comparatively thick spikes characterize this species.

85. Piper colonense CDC. in Smiths. Misc. Coll. 71*^:11. 1920.

Shrub, 2-5 m. tall, nodose; flowering internodes rather short and thick, puberu-

lent; leaves oblong-elliptic, apex rather abruptly acuminate, base rounded, obtuse

or cordulate, one side about 5 mm. shorter, 10-11.5 cm, wide X25-31 cm. long,

pinnately nerved from below the upper fourth, the nerves 6 or 7 on each side, with

* intermediates and cross-connecting and anastomosing nervules, the nerves on both

sides puberulcnt but more conspicuously so above, drying green, paler and pale

glandular-dotted beneath, translucent; petiole stout, 10-15 plus 5 mm. long,

puberulent, vaginate to near the blade; spikes 3 mm. thick X 10 cm. long; peduncle

15 mm. long, rather stout, puberulent; bracts roundcd-trlangular-subpeltate, con-

spicuously yellow-fringed; ovary glabrous; stigmas filiform, sessile.

Central Panama.

colon: around Dos Bocas, Rio Fnto valley, alt. 40-80 m., Pit tier 4^21

.

The large leaves, puberulent on both sides, puberulent twigs, and vaginate

petioles distinguish this species.
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86. Piper tuberculatum Jacq. Collect. 2:2, /;/. 27/. 1788.

Piper macronrnm H.B.K. Nov. Gen. & Sp. 1:54. 1815.

Piper nutans Opiz in Prcs!, Reliq. Haenk. 1:156, pL 28, f. 2. 1830.

Steffensia tuberculata Kuntli, in Linnaea 13:614. 1839,

Piper scabrum Willd. in hb. p.p., fide KuntK, loc. cit. 1839.

Piper obliquum Balbis in hb., fide Kunth, loc. cit. 1839.

Arfanthe deciirrens Miq. Syst. Pip. 402. 1844.

Artanthe tuberculata Miq. loc. cit. 497. 1844.

Piper tuberculatum var. rigido-membranaceum CDC. in DC. Prodr. 16^:266. 1869.

A very nodose shrub or small tree, 2-4 or sometimes up to 6 or 7 m. tall;

branches often warty, puberulent when young or less commonly glabrous; leaves

subelliptic, subovatc, or mostly elliptic-oblong, 3-6 or occasionally up to 10 cm.

wide X 7-14 cm. long, apex shortly and rather abruptly acute, base rounded, one

side 5-10 mm, shorter at the petiole, the shorter side more elliptic and slightly

wider than the longer side, ptnnatcly nerved to near the apex, tlie nerves 8—10 on

each side, with intermediates, rather prominent beneath, glabrous or sparsely

puberulent above, puberulent beneath, at least along the nerves, or rarely glabrate,

drying membranous, somewhat translucent, obscurely minutely pellucid-dotted;

petiole about 5-10 plus 5-10 mm. long, vaginate and narrov/ly winged throughout

with the wings acutely protracted at the base of the blade; spikes 3-5 mm. thick

X 5-10 or 12 cm, long; peduncle mostly 10-15 mm. long, rarely up to 2 or 3 cm.;

bracts triangular-subpeltate, marginally fringed; fruit somewhat tctragonous,

glabrous; stigmas 3, sessile.

West Indies, Central America, and throughout northern South America.

Panama: without location, Hayes 8o2; Bro, Heriberto 26^. canal zone: Balboa,
SfafuIIey 3^40g; near Bojii Station, Panama R. R., Hayes lOl/'; Empire, Stevens II4U
Miller l86j; near Gorgas Memorial Laboratory, White 84; western slope of Ancon Hill,

vicinity of Balboa, alt. 20-7 5 m., Seibert IIQ; Las Cruces Trail, government forest, alt.

75 m., Hunter & Dodge 759. Panama: along the Rio Chilibrc, Piper 5681; vicinity of

Bella Vista, Piper 5375; along Rio Juan Diaz, above Juan Diaz, alt. 30 m., Allen Q43

;

Taboga Island, Miller 2041 ; alt. 0-350 m., Allen 1287; alt. 0-186 m., Woodson, Allen &
Seibert 1508; Perlas Archipelago, Saboga Island, Miller IQ50,

86a. Piper tuberculatum var, minus CDC. in DC. Prodr. 16^:266. 1869.

Leaves smaller, mostly 3-7 or sometimes 8 cm. long.

Occurs with the species.

cocle: Penonome and vicinity, alt. 15-300 m., Willia?ns /J, ^^55- canal zone:
near Gorgas Memorial Laboratory, White 84; Empire, Miller l86j; Sabanas north of
Panama City, Bro. Paul J77.

87. Piper arcoreum Aubl. Hist. PL Guian. Fr. 1:23. 1775.

Piper macrophyllum Sw. Prodr. Veg. Ind. Occ. 15. 1788.

Piper geniculatum loc. cit. 178 8.

Piper verrucosum loc. cit. 1788.

Piper nitidurn loc. cit. 178 8.

Piper nodidosum Link in Jahrb. d. Gewachsk. 1^:62. 18^0, name only; Link, Enum. Hort.
Bcrol. 1:36. 1821.

f 1839.
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Piper xylopioliles Kunth, loc. cit. 18 39.

nua? ntfl.la Kunth. loc. clt. 611. 1839,#
1839.Sfcffensia gcfuculafa Kunth, loc. cit. 612.

Piper secufiJnm Poepp. in lib. fide Kunth, loc. cit. 1839.

fi\ifi? ijprrnrnRa Knnrh. loc. cit. 613. 18 39.f
1839.Steffensia Ltischiiathiana Kunth, loc. cit. 616.

Piper Luschnatljiuuum Kunth, loc. cit. 617. 1839.

Artanfhc Lcsscrfiana Miq. Syst. Pip. 405. 1844.

ArtiOitbe xcsfophylla Miq. loc. cit. 491. 1844.

Arfanfhc xylopioidcs Miq. loc. cit. 492. 1844.

Artantbc gcnicidata Miq. loc. cit. 493. 1844.

Artantbe Lu^chtuithiana Miq. loc. cit. 494. 1844.

Artantbc verrucosa Griscb, Fl. Br. W. Ind. 171. 1864.

Artantbc viacropbylla Griscb. loc. cit. 1864.

Piper arborcum f. gcnicidata Fawc. & Rend., Fl. Jam. 3:23. 1914.

Piper laevibracfeum Trcl. in Contr. U. S. Nat. Herb. 26:26. 1927.

Piper subnuilispicnm Trel. loc. cit. 1927.

Piper iubcrcnlatum var. AUeni Trcl. in Ann. Mo. Bot. Gard. 27:298. 1940.

A glabrous, somewhat nodose shrub, or small tree, mostly 2-7 m. tall; flowering

internodes rather sliort but slender, more or less verrucose-warty; leaves elliptic-

ovate, oblong, or lance-elliptic, mostly 6-11 cm. wide X 10-2 5 cm. long, apex

gradually acute to short-acuminate, rounded at base, or narrow leaves acute, one

side 5-10 mm. sborter at the petiole, or occasional leaves equilateral, pinnatcly

nerved throughout, the nerves 8-10 on each side with some intermediates; petiole

5-10 plus 5-10 mm. long, vaginate- winged to the blade witb the wings protracted

beyond the lower blade margin; spikes rather slender and elongated, 2-4 mm. thick

and up to 15 cm. long but mostly 5-10 cm,; peduncle 5-10 mm. long and mod-

erately stout; bracts triangular-subpcltate, marginally ciliolate; fruit elongated

witb the rachis, glabrous; stigmas 3, sessile.

West Indies, northern South America, and Panama.

CHiRiQui: Ccrro Vaca, alt. 900-1136 m., Pittier 5324, cocle: north rim of El

Vallc dc Anton, alt. 600-1000 m., Allen 1640, canal zone: Barro Colorado Island,

Gatun Lake, StanJley 410SQ; Maxon, Harvey ^ Valentine 6S13; vicinity of Fort Sherman,

Standley JIIlS- colon: Loma de la Gloria, near Fato (Nomhre de Dios), alt. 10-104

m., Pittier 4241.

87a. Piper aruoreum van hirtellum Yunckcr, var. nov.

A speciei forma typica diffcrt innovationibus, petiolis, pcdunculis, venis subtus

plus minusve puberulcntis.

Similar to the species except that the young branches, petioles, peduncles, and

nerves, especially on the lower surface, are more or less minutely pubcrulent or

hirtellous with erect hairs.

—

British Guiana: northwest district: Waini River,

April 3-18, 1923, de la Cruz 362J (U. S. Nat. Herb., type).

Northern South America and Panama.

CHiRiQUi: vicinity of San Felix, alt. 0-120 m., Pit tier 513I. canal zone: hills north

of Frijoles, Standley 2/3IQ. Panama: Pcrlas Archipelago, San Jose Island, Jobnston 424,

594'
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87b. Piper arboreum van falcifolium (Trel) Yuncker, comb. nov.

Piper falcifolium Trel. in Contr. U. S. Nat. Herb. 26:25. 1927.

Leaves oblong-lanceolate, 3-5 cm. wide X 10-20 cm. long, apex acuminate,

base inequilateral, rounded, obtuse or acute.

West Indies, northern South America, and Panama.

CHiRiQui: Boquete District, alt. 1140 m., Davidson 6l8; vicinity of El Boquete, alt.

1000-1300 m., Maxan 4959, 5381; Pittier 2958; Bro. Maurice 738; vicinity of San Felix,

alt. 0-120 m., Dec. 1911, PUlitr 3137 ; Sabana de la Tortuga, between El Boquete and
Caldera, alt. 3 00-700 m., Piifier 3327. Panama: Pcrlas Archipelago, San Jose Island,

Johrntou 636, T373,

This species appears to be extremely variable in the size of the leaves and to

some extent also the shape. Aside from these variations and the presence of short,

stiff hairs in one variety, no characters have been discovered by means of which

the specific distinctions suggested by the rather long list of synonyms may be

maintained. They are believed to be merely varying members of a rather poly-

morphic species.

88. Piper subrepens Trel. in Ann. Mo. Bot. Gard. 24:187. 1937.

A nodose, glabrous shrub; flowering internodes short and moderately slender,

drying yellowish-glossy; leaves lance-ovate, apex acuminate, base rounded, obtuse,

equilateral, or one side very slightly shorter, 2-3.5 cm, wide X 6.5-9 cm. long,

pinnately nerved to the upper fourth or nearly throughout, the nerves 3-4 on each

side, strongly curving toward the tip submarginally, with intermediates and cross-

connecting and anastomosing nervules, the nerves beneath and the midrib above

salient, drying firm, glossy, not glandular-dotted, subopaque, narrowly revolute,

light green; petiole up to 1 cm. long, glossy, vaginate-winged to the middle or

below; spikes 3 mm. thick X 2 cm. long; peduncle slender, up to 1 cm. long;

bracts triangular- or rounded-subpeltate, submarginally fringed; fruit obpyramidal-

trigonous with dome-shaped apex, glabrous, stigmas filiform, sessile.

Known only from the following locality.

cocle: very near the crest of Cerro Valle Chiquito, alt, 700-800 m., Seiberf 304.

The short spikes and moderately small leaves with rounded, subcquilateral bases

distinguish this species.

89. Piper cordulatum CDC In Jour. Bot. 4:217. 18 66.
•J

Artanthe trtjicrvia Miq. in Seem. Bat. Voy. Herald, 200, pi, 41. 18 54.

Piper trinerve CDC in DC Pradr. 16^:292. 1869, not Vahl. 1804.
?Piper cordulatum van granulatum Trel. in Contr, U. S. Nat. Herb. 26:26. 1927.
Piper sau-lorenzauum Trel. loc. cit. 29. 1927.

A glabrous shrub or small tree, 1-3 m. tall; flowering internodes rather slender

and short, obscurely finely striate; leaves lanceolate or lance-oblong, apex sharp-

acumin:uc, base rounded or commonly somewhat narrowed downward, one side
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usually 1-2 mn^. shorter, the longer side corduhue, 3-6 cm. wide X 14-21 cm.

long, pinnatcly nerved throughout, the nerves 7-12 on each side, strongly sub-

marginally loop-connected, the longer nerves prolonged, salient, with cross-con-

necting and anastomosing ncrvulcs, drying rather coriaceous, narrowly revolute,

somewhat glossy, usually bronzy-brown beneath, often with fine mottled markings,

opaque; petiole 10-20 plus 1-2 mm. long, prominently vaginate-winged to the

blade; spikes 3 4 mm. thick X 5-7 cm. long, apiculate; peduncle about 5 mm.

long; bracts concave or Innately subpcltate, papillate or glabrous; fruit depressed-

obovoid, slightly elongated with the rachis, glabrous, glandular-dotted; stigmas 3,

sessile.

Pannma.

CANAL ZONT.: Gati'in Station, Ihiyes s. /?., 66, fjOJ, J^C); between Gori;ona and Gatun,

alt. 10-50 m., Pit Her 2j6y; A^ua Clara Reservoir, Stevens jSg; around Las Graces, alt.

20-100 m., Piftier 2624; lulls north of Frijolcs, Standley 26450, 2^578; Rio Paraiso,

above East Paraiso, Standley 2gr)0j; Barro Colorado Island, Wet more ^ Ahbe 2^; Standley

3^355y 4^^471 r*^3d to Madden Dam and Las Cruccs Trail, ah. 75 m., Hunter ^ Allen 460,

colon: Chagres, Vendler 26"/. Panama: thickets and forests near Arraijan, alt. 15 m.,

Woodson, Allen & Seibert 782; Indlo, Madden Lake, Miller 20jO, 2065.

The somewhat bronze-colored leaves with cordulate base, loop-connected nerves,

and strongly va;nnate-winged petioles distinguish this species.

90. Piper acuhssimum Trcl. in Contr. U. S. Nat. Lierb. 26:25. 1927.

Piper Incaeufnun Kunth var. magnifolinm CDC, in DC. Prodr. 16^:322. 1869.

Viper sedncentifoliiim Trel. in Ann. Mo. Bot. Gard. 17:297. 1940.

A shrub or small tree, 2 3 m. tall, more or less nodose, twigs straight or some-

what /ig-zag, glabrous; flowering Internodes short and rather slender; leaves lance-

elliptic, 2.5 6 cm. wide X 10-18 cm. long, apex acuminate, base subequilaterally

acute, plnnately nerved throughout, the nerves 5-8 or 10 on each side, loop-con-

nected upward, glabrous or rather sparsely pubescent along the nerves beneath,

drying thin, translucent, glandular-dotted; petiole from 5 mm. long above to 10-15

mm. long bclov/; spikes 3-4 mm. thick X 5-9 cm. long; peduncle filiform, 1-2

cm. long; bracts triangular- subpcltate, sparsely marginally fringed; fruit trigonous,

more or less gr.mular-papillate, scarcely longer than thick, truncate-concave at

apex; stigmas 3, short, sessile.

Panama and northern South America.

CANAL zone: hills north of Frijolcs, Standley 27504, 27599. colon: Cliat;res, ¥end-

ler 266. PANAMA: thickets and forests near Arraijan, alt. 15 m., Woodson, Allen &
Seibert 781; Indio, Madden Lake, Mdler 2o6o, 2079. darien: Bawe 887.

90a. PiPLR ACUTLSSIMUM var. trichopus (Trel.) Yuncker, comb, nov.

Viper trichopus Trcl. in Contr. U. S. Nat. Herb. 26:25. 1927.

Youn^ grow th sparsely to densel)' pubescent; nerves beneath appresscd-

pubescent,

Panama.
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Panama: without location, 18 59-60, Hayes jgj (Herb. New York Bot. Gard., type).

The glabrous twigs, and pinnately nerved, lanceolate, acuminate, and glandular-

dotted leaves arc distinctive features of this species. It differs from P. hicacaniim

of Brazil, according to Kunth's description of that species, because of its larger

leaves, longer peduncles, and lack of styles. Variety trichopjts appears to differ

only in the pubescence.

91. Piper perlasense Yuncker, sp. nov,

Frutex glabcr 2-3 m. altus, caulibus nodosis; intcrnodiis floriferis brevibus

gracilibusque; foliis lanceolatis vel sat oblongo-lanceolatis, apice sensim subfalcatim

longe acuminatis, basi oblique subinequilateralibus latere altero 1-2 mm. brcviore,

latere longiore rotundo obtuso, totis vel e quarto supero tantum venosis, vcnis

utrinque 6-8; petiolo deorsum vaginato; spicis 2—3 mm. crassis, 5—6 cm. longis;

pedunculo ca. 5 mm. longo; bracteis triangularibus vel rotundato-pcltatis marglne

fimbriatis; drupa parva glabrata obpyramidali-trigona, stigmatibus parvis sessilibus.

A glabrous, nodose shrub 2-3 m. tall; flowering internodes short and slender;

leaves lanceolate or somewhat oblong-lanceolate, apex rather gradually subfalcately

long-acuminate, base obliquely slightly inequilateral with one side 1-2 mm. shorter

and acute, the longer side rounded and obtuse, 2-4.5 cm. wide X 9-15 cm. long,

pinnately nerved to the upper one-fourth or throughout, the nerves 6-8 on each

side, with intermediates, divergent at the midrib then strongly curved upward and

submarginally loop-connected, drying papery, light green, somewhat glossy, trans-
m

lucent; petiole scarcely 5 plus 1-2 mm. or occasionally 1 cm. long, vaginate toward

the base; spikes 2-3 mm. thick X 5—6 cm. long when mature; peduncle about 5

mm. long; bracts triangular- or rounded-subpeltate, fringed; fruit small, obpyra-

midal-trlgonous, glabrous, stigmas small, sessile.

Panama.

CANAL zone: Barro Colorado Island, Steveits J, panama: Perlas Archipelago, San

Jose Island, Johnston IJ4, 262, JIJ\ Jan. 22, 1946, Johnston 1215 (Herb. Univ. 111.,

type), 1327.

This species appears to be rather closely related to P. aeqnale of South America

from which it differs, however, because of its mostly smaller, lanceolate leaves

which are more definitely pinnately nerved, and rounded on one side at the base.

92. Piper via-chicoense Yuncker, sp. nov.

Frutex (?); intcrnodiis floriferis gracilibus brevibusque, conferte villosis, pilis

usque ad 1 mm. longis plus minusve heteromorphis, brevioribus longioribusque

intermlxtis; foliis elliptlco-vel lanceolato-oblongls, apice acuminatis, basi obtusis

vel pro more cordulatis, totis pinnatim venosis, venis utrinque 5 vel ultra, supra

glabratis vel ad basem dissite pubcscentibus, subtus crispe pubescentibus, venis

conferte indutis, pilis dissitis longioribus; petiolo vix 5 mm. longo, conferte hirsuto,

basi vaginato; spicis immaturis, 2 mm, crassis, 5 cm. longis, mucronatis; pedunculo

5 mm. longo, pubescente; bracteis triangulari-subpcltatis, margine fimbriatis; ovario
I

ovoideo (?); stigmatibus sessilibus; drupa ignota.
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Shrub (?); flowering internodes sliort and

slender, densely hairy, hairs of various lengths,

the longest up to 1 mm. long; leaves elliptic-

or lance-oblong, apex acuminate, base with one

side slightly shorter at the petiole, both sides

obtuse or mostly cordulate, 3-4.5 cm. wide X
10-13 cm. long, pinnately nerved throughout,

the nerves 5 or more on each side, more promi-

nent downward, submarginally loop-connected,

with cross-connecting-anastomosing nervules,

glabrous above or sparsely pubescent at the

very base, crisp-pubescent beneath, the nerves

densely so and \vith interspersed 1ong liai rs,

Fig. 13. Piper via-chicoensc

drying firm, subopaque; petiole scant 5 mm.

long, densely hairy, vaginate at the base; spikes

as yet young, 2 mm. thick X 5 cm. long,

mucronatc; peduncle 5 mm. long, pubescent;

bracts trlangular-subpeltate, marginalK fringed;

ovary ovoid (?); stigmas sessile; fruit not

developed.

Known only from the type locality.

CANAL 70NE and adjacent Panama: forests along telephone cable trail between splice

S16 and S49, Rio Indio, Chico Trail, Jan. 12, 1935, Stcycnnark & Allen 17431 (Herb.

Missouri Bot. Gard., type).

93. Piper grande Vahl, Eclog. Amer. 2:3, /?/. //. 1798.

Pspcr ^r^raudifolium H.B.K. Nov. Gen. & Sp. 1:46. 1815.

Piper rrpariuff? H.B.K. loc. cit. 48. 1815.

Scbilleria riparia Kunth, in Linnaca 13:707. 1839.

Scbilleria ^ramVtjoUa Kunth, loc. cit. 709. 1839.

?Piper granatensc D. Dictr. Syn. Pi. 1:117. 1839.

Artantbe grauJifolia Miq. Syst. Pip. 408. 1844.

Artauthe riparia Mlq. loc. cit. 409. 1844.

Piper pseudo-i'ariabile Trel. in Contr. U.S. Nat. Herb. 26:23. 1927.

Piper pseiido-variabile var. pacbypus Trel. loc. cit. 24. 1927.

Piper pseudo-t^ariabile var. coUinm Trel. loc. cit. 1927.

Piper jnarnwreiiuj Trel. In Ann. Mo. Bot. Gard. 24:186. 1957.

Piper spissifterviuni Trel. fide Bro, Tomas Alberto in Colcgio San Jose, McdcUin, Colombia.

Publ. 53-70, p. 18. 1942, name only.

A glabrous shrub or small tree, up to 5 m. tall; flowering internodes slender and

moderately elongated; leaves ovate with the midrib commonly somewhat nearer

one side, 8-23 cm. wide X 16-30 cm. long, or some leaves may be slightly smaller,

apex abruptly acuminate, base nearly equilatcrally rounded, the upper acute or

subacute, the larger lower leaves obtuse to subcordulate, or occasionally cordate,

pinnately nerved to the upper one-third or essentially throughout, the nerves 6-8

or 10 on each side, with shorter intermediates, commonly yellow and prominent
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beneath, the lowermost 2 or 3 pairs more or less approximated at the base, drying

chartaceous, somewhat glossy, translucent; petiole 10-3 mm. long, the longer

vaginate to or beyond the middle; spikes 4-5 mm. thick and up to 15 cm. long;

peduncle rather stout, 5-10 mm. long; bracts rounded-subpcltate, umbonate,

smooth above, villous beneath; fruit small, obpyramidal-trigonous, apex somewhat

dome-shaped; stigmas 3, sessile.

Colombia and Panama.

CHiRiQui: vicinity of San Felix, alt. 0-120 m., Pittier jlSp, 5262, veraguas: IsLi de
Coiba, Mendcz 121, cocle: vicinity of El Vallc, alt. 600-1000 m., Allen 180J; vicinity

of Ola, alt. 100-3 50 m., Fit tier 5075; vicinity of El Valle dc Anton, alt. 600 m., Allen
2001, CANAL zone: along Cano Qucbrada, Viiiicr 6662; Barro Colorado Island, Miller

2074; Kenoyer J06; Chrysler 484O; CbarJon & Nolla Iq6; Standley 31308, 40S7J, 40930,
4^^54—a narrow leaved form, 41076; Rio Paraiso, above East Paraiso, Standley 2g8g2;
Las Cascadas Plantation, near Summit, Standley 23700, 29318, 29638; hills west of the
canal, near Gatun, Standley 27191; hills north of Frijolcs, Standley 27333; between Frijolcs

and Monte Lirio, alt. 30 m., Killip 12143; Las Cascadas Plantation, near Summit, Standley

^3733; Battery 46 Hill, Madden Dam road, Miller 1772, 1773; vicinity of Fort Sherman,
Standley 31022; Obispo, Standley 31702; Ancon Hill, alt. 180 m., Williams 19; Standley

23179. colon: Loma dc la Gloria, near Fato (Nombrc de Dios), alt. 10-104 m., Pittier

3^43'y along trail to triangulation station on top of Tumba Vieja, alt. 90-200 m., Dodge,
Steyermark & Allen 16924, Panama: Pacora River, Killip 314I; Rio Tapia, Standley
41188; Indio, Madden Lake, Miller 2o6l, 2062, 2063, 2o66; Rio Tapia, Standley 26130—
the leaves are somewhat smaller and this may represent a large-leaved form of P. aequale;

Juan Diaz, Standley 30610, 30377; Perlas Archipelago, San Jose Island, Erlanson 334;
vicinity of Arenosa, lower Rio Trinidad, alt. 26-50 m., Seibert 622,

The large, ovate, glabrous leaves, drying somewhat glossy, with prominent

yellow nerves, and smooth, umbonate floral bracts are distinctive features of this

species.

The leaves show considerable variation in size often on the same specimen. The
smaller-leaved specimens approach P. acqnale with -which this species is very closely

related. These two species may, in fact, represent extremes in leaf size of a single

strongly variable species.

VL KEY TO SPECIF.S WITH PELTATE LEAVES

a. Petiole 7 cm. or less long, vaginate to the middle or above; mostly with
3 nerves on each side of the midrib above the base.

h. Leaves strongly bulla tc- rugose; young growth more or less rusty-

tomcntose 94. P. Hartwegianum
bb. Leaves not bullate-rugose, not hairy 95. P. Maxonii

aa. Petiole 12 cm. long, vaginate at base only; with 2 nerves on each side

of the midrib above the base 96. P. vhraguense

94. Piper LLartwegianum (Benth.) CDC. in DC. Prodr. 16^:369. 1869.

Artanthe Hartivegiana Benth. Pi. Hartweg. 2 54. 1839.

Piper insignifolium CDC. in Ann. Conserv. & Jard. Bot. Geneve 21:242. 1920.
Piper Hayesii Trel. in Contr. U. S. Nat. Herb. 26:39. 1927.

A shrub or small tree, 3-5 m. tall, rusty-villous except for the upper leaf

surface which is glabrescent or pubescent along the nerves only; tv^igs stout;

leaves ovate or cUiptic-ovatc, 16-25 cm. Avidc X 28-40 cm. long, apex acuminate,

base incquilaterally rounded, obliquely retuse or shallowly cordate, peltate 3-6 cm.
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from tlic margin, with 7-9 nerves radiating from the petiole, and tlic midrib ^vilIl

3 or 4 branches on each side from the lower half, strongly rugose-bullatc, drying

firm and subopaque; petiole 5-7 cm. long, vaginatc-wingcd to near the base of the

blade; spikes up to 10 mm. thick and 35 cm. long when mature; pedimcle 3-4 cm.

long; bracts clavatc, thickened and bristly at the top, pedicels bearded; fruit

oblong-ovate, angular, glabrate; stigmas filiform, sessile.

Suuilnvestcrn Colombia and Panama.

Panama: without locality, in 1859-60, lluycs 76j.

No differences have been found between the above Panamanian specimen and

those seen from South America which would justify maintaining P. JJaycsii as a

separate species.

95. Pipr.R Maxonii CDC. in Smith<j. Misc. Coll. 71^16. 1920.

riper W/jilcjc Trcl. in Ann. Mo. Bot. Card. 27:29^. 1940.

A glabrous shrub or small tree, 3-6 m. tall; flowering iniernodcs compara-

tively slender and rather short; leaves 5-

sided, rounded- subovate, apex abruptly

short-acumhiatc, base shallowly cordate

with one side larger, peltate 1.5-3 cm.

above the sinus, 1 1-lS cm. wide X 16-26

cm. long, plnnately nerved from the lower

hall w^ith 3 or 4 nerves approximated on

each side near the petiole attachment and

about 3 branches off each side of the mid-

rib above, the nerves salient beneath w ith

rather prominent cross-connecting and

anastomosing nervules, drying rather firm,

subtransluceni; petioles mostly 3-6 cm.

long, vaginate-wlngcd to near the blade;

spikes up to 8 mm. thick X 23 cm. long

when mature; peduncles 1.5-2.5 cm. long;

bracts rounded-triangular-subpeltatc or

subcucullate, ciliatc; fruit d cpr esse d-

obovoid, glabrous or sparsely hairy at the

top; stigmas linear, subsessile, or on a

short, stout style.

Panama.

v\

Fi^;. 14. Piper Maxonli var. nftium

CHIKTQUI: vicinity of Casita Alta, Volcan de Chiriqui, all. 1500 2000 m., Woodson^
Alien ff Seibi^rt 977; valley of the upper Rio Chiriqui Yicjo, vicinity of Monic Lirlo, alt.

1300-1900 m., Seiherf IQ7; near EI Volcin, White 177; vleinity of El Boqucte, alt. 1000-
uetc, alt. 1 200-1 JOO m,, Pifticr»Tt1300 m., Mixxot! 50^0; along Rio Ladrillo^ above EI

J/dj, 3164; Chiqucro, BtKjuctc District, alt. 1650 m., Datuhofx j;oo.

(70)
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varium

Piper varium Trd. in Ann. Mo. Bot. Gard. 27:299, 1940.

Petioles 4-6 cm. long, vaginate-winged to about the middle; bracts concave

with subpeltate apex, glabrous-papillate, or occasionally with one or two short hairs.

Known only from the type locality.

CHiRiQUi: trail from Paso Ancho to Monte Lirio, upper valley of Rio Chiriqui Viejo,
alt. 1500-2000 m., Allen 1491 (Herb. Univ. III., type).

96. Piper veraguense CDC. in DC. Prodr. 16^:294. 1869.

Shrub or small tree (?), glabrous; leaves ovate, apex sharply acuminate, peltate

at one-sixth its length above the subcordately rounded base, 14 cm. wide X 28 cm.

long, with 10 nerves arising at the petiole and 2 branches ascending off the midrib

on either side above; petiole 12 cm. long, vaginate at the base; spikes 3 mm. thick,

much shorter than the blade; peduncle 15 mm. long; bracts angularly subpeltate;

ovary and fruit not known.

Known only from the one collection,

Panama: locality inexact, "Veragua [and Costa Rica?]," Warsceuicz s. /;.

The type of this species has not been examined, and the above description is

adapted from the original description and notes made from the type in the Boissicr

Herbarium by the late Professor Trelease. The peltate leaves with only two pair

of lateral nerves above the base, and long petiole vaginate at the base appear to

distinguish it sufficiently.

2. OTTONIA Sprengel

Ottonia Spreng. Neue Entdeck. 1:255. 1820.

Arctottoma Trel. in Proc. Amer. Phil. Soc. 69:315. 1930.

Shrubs; leaves alternate; inflorescence racemose, leaf-opposed as in Viper; flowers

pedicellate, scarcely crowded; stamens 4-6; ovary more or less 3-angled; stigmas 3;

fruit a small, somewhat flask-shaped drupe.

There is some question as to whether the Pipers with racemose rather than
spicate inflorescences constitute a genus distinct from Piper. So far as known at

the present time, the North American species with racemose inflorescences all have
palmate nervation and with stamens more or less adhering to the ovary, In con-
trast to the South American species characterized with pinnately nerved leaves.

It is not believed that the differences upon which Trelease based the genus
Arctottonia are of generic status.

1. Ottonia Thiemeana (Trel.) Yuncker, comb. nov.

Piper Thiemeanum Trel. in Amer. Jour. Bot. 8:214, pi. 5, /. 2. 1921
Arctottonia Pittieri Trel. in Proc. Amer. Phil. Soc. 73:328. 1934.
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Fig. 15. Offonia Thicmcana

A loosely branched, glabrous shrub; flowering in-

tcrnodcs rather short and slender; leaves ovate, apex

gradually long-acuminatc, base somewhat obliquely

rounded, subobtuse or shallowly cordate, 3-6.5 cm.

wide X 8-15 cm. long, palmately 5- to 6-nerved, with

slender cross-connccting-anastomosing ncrvules, drying

thin, translucent, slightly rugulosc; petiole 3-5 mm.

long, vaginate below the middle; racemes about 8 mm.

thick X 2-2.5 cm. long; peduncle about S mm. long;

bracts subspathulate-cupulate, glabrous; pedicels about

2 mm. long; stamens attached at the base of the ob-

long-ovoid ovary; anthers rather large; ovary somewhat

constricted at the apex, glabrous; stigmas commonly

4, short.

Central America.

CANAL zone: Alhajuela, May 11-14, 1911, Vitficr 3438

(U. S. Nat. Herb., type).

This specimen appears to agree with the type speci-

men of the Honduran Piper Tbicmeamimm all respects.

3. rOTHOMORPHE Mlqucl

PoTHOMORPHE Miq. in Bull. Sci. Phys. Nat. Necr. 450. 1840; Comm, Phyt. 36

1840.

1828PcperhUa Kostel. Allg. Med. Pharm. Fl. 2:455. 1831, not Reichcnb.

Lcpiufifhcs Raf. Sylva TcUur. 85. 1838, not Lepanfhes Sw. 1799.

//rr/irr/V Kunth, in Linnnea 13:564. 1839, not Raf. 1838.

Shrubs or large herbs; leaves large and broad, cordate at the base, or peltate;

spikes dense, long and slender, umbellate at the end of an axillary peduncle; flowers

sessile, perfect, similar to those of Piper. A small genus widely distributed in

tropical America.

a. Leaves peltate 1- ^- peltata

aa. Leaves scarcely peltate 2. P. umbcllata

1. PoTHOMORPHE PEiTATA (L.) Miq. Comm. Phyt. 37. 1840.

Piper pcltatum L. Sp. Pi. 30, 1753, sphalm. pclafuni.

Piper pru}}unum H.B.K. Nov. Gen. & Sp. 1:59. 1815.

Viper speciosu?H H.B.K. loc. cit. 1815.

Peperomla pruhws'a Kunth, Pi. Aequin. 1:124. 1822, fide Index Kcw.

Peperoniia speciosa Kunth, loc. cit. 18 22, fide Index Kcw.

Piper scutiphyllum Hnm. Prodr. Pi. Ind. Occ. 3. 1825.

Peperomia peltata A. DIctr. Sp. Pi. 1:142. 1831.

Peperomia sciitata A. Dictr. loc. cit. 143. 1831.

Piper scutatHvi Wilkl. in A. Dictr. Sp. Pi. 1:143. 1831, as synonym.

Lepiauihes peJtafum Raf. Sylva Tcllur. 85. 1838.

Iltekeria peltata Kunth, in Linnaea 13:565. 1839.
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Heckeria sciiiata Kunth, loc. cit. 567. 1839.

Hcckcria speciosa Kunth, loc. cit. 568. 1839.

Poihomorphe sciituia Miq. Comm. Phyt. 37. 1840.

Pofhomorpbe spcciosa Miq. loc. cit. 1840.

Potbomorphe Otfoins Miq. Syst. Pip. 207. 1843.

Piper Ottonh CDC. in DC. Prodr. 16^:332. 1869.

Pothomorphe almirantcrisis Trel. in Ann. Mo. Bot. Card. 27:306. 1940
Pothoniorphe Baileyorum Trcl. loc. cit. 1940.

Pothouwrpbc Baileyortiw var. pauchpica Trcl. loc. cit. 1940.

Potboniorpbc tccumcnsh Trel. loc. cit. 1940.

Pofhomorpbe tecurnensis var. graudis Trel. loc. cit. 307. 1940.

Shrub or subshrubj commonly 1-2

m, high; Intcrnodcs glabrous; leaves

rounded-cordate or subdeltoid with

retuse base, apex acute, peltate at one-

fourth to one-third above the base,

mostly with 1 1-1 5 nerves radiating

from the base of the petiole and usually

with one or two pairs arising off the

midrib below the middle, the nerves

near the margin sparsely to densely

short-hairy, and sometimes with a few

scattered soft, white hairs above, other-

wise glabrous, drying membranous,

translucent, yellow-glandular-pellucid-

dotted; petiole 9-20 cm. long, vag-

inate-winged from one-fourth to one-

half Its length, labrous; flowering

Fig. 16. Pofhoffwrpbc pelfata

Stalks axillary, 4-7 cm. long, glabrous,

naked except for the linear-lanceolate

bracts at the base of the spikes; spikes

umbellate, 2-4 mm. thick X 5-10

cm. long; peduncles slender, common-
ly about 10-15 mm. long, glabrous; bracts triangular-peltate, marginally fimbriate;

flowers sessile, perfect, 2-androus; fruits minute, obpyramidal-trigonous, stigmas 3,

minute, sessile.

Throughout most of the range of the family in the West Indies and th
Americas.

BOCAS DEL TORo: Old Bank Island, vicinity of ChiriquI Lagoon, von Wedel 202j;
Changulnola Valley, Dinilap IQO; Rio Cricamola, between Finca St. Louis and Konkintoe',
alt. 10-50 m., Woodson, Allen e? Sc'iberi l8jS, chiriqui': Boqucte District, Chiqucro!
alt. 1650 m,, Davidson 512; Ccrro de la Plata, near San Felix, alt. 120-150 m., Pittiey
5160, cocle: El Vallc de Anton, vicinity of Finca Tomas Arias, alt. 600 m., Allen jduj;
Llano Bonito, north of Las Margaritas, alt. 400-500 m., Seibert 517. can^al zone: Chagrcs'
FendJer264; vicinity of Salamanca Hydrographic Station, Rio Pequeni, alt. 80 m., Wood-
son, Allen ^ Seiberf 1573; vicinity of Madden Dam, near Rio Chagres, alt. 50-75 m.,
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Seihert 545; Giimboa, Standley 28525; Frijoles, StanJley 276ig; between Frijolcs and

Monte Lirio, alt. 30 m., X/////? 121 IJ; Monte Lirio, Maxon 6858; Las Cascadas Plantation,

near Summit. Standley 25797; near Old Fort Lorenzo, mouth of Rio Chagres, Viper 5929;

Juan MIna. Piper 5689; Barro Colorado Island, Lutz Trail, Sbatttick 2; Kenoyer 305; Colon

to Empire, Panama Railroad, Crawford 562; Gatiin Station on Panama Railroad, Hayes 243;

near Rio Medio, Battery 46 Hill, Miller 1774; vicinity of Fort Sherman, Standley 30969;

hills west of the Canal, near Gatun, Standley 27257; Balboa, Standley 25602; Balboa

Heights. Killrp J064, colon: along Rio Slrrl, Trinidad Basin, alt. 20-50 m., Pitfier 4016.

PANAMA: near Arraijan. alt. 15 m., Woodson, Allen & Seibert 1398; Camino de la Granja,

Bra, Heriberto 168; Rio Tecumen, Standley 26735; Rio Tapia, Standley 28062, darien:

Boca de Cupc, Williams 6g7\ vicinity of Yape, alt, 30 m., Allen 863; near the mouth of

Rto Yapc, alt. 20 m., Allen 342,

2. PoTHOMORPHE UMBELLATA (L.) Miq. Comm. Phyt. 36. 1840.

Piper unibeUafum L. Sp. Pi. 1:30. 1753.

Piper peltatiim Ruiz & Pav. Fl. Peruv. & Chil. 1:38, pi 59. 1798, not L. 1753.

Piper sidaefoUum Link & Otto, Ic. Pi. Sel. Rar. 15, pi 6. 1820-28, fide Index Kcw.

Peperomia umbellata Kunth, Syn. Pi. Aequin. 1:124. 1822, fide Index Kew.

Peperomia sidaefolia A. Dietr. Sp. PL 1:141. 1831.

Lepianthes unibellatiim Raf. Sylva Tellur. 84. 1838,

Heckeria nmbeUata Kunth, in Linnaea 13:569. 1839.

Heckeria sidaefolia Kunth, loc. cit. 1839.

Potbomorphe sidaefolia Miq. Comm. Phyt. 36. 1840,

Pothomorpbe Dombeyana Miq. Syst. Pip. 211. 1843.

Piper Dombeyanum CDC. in DC. Prodr. 16^:332. 1869.

Piper umbeUatum var. ma'jtis CDC. loc. cit. 3 3 3. 1869.

Potbomorpbe Alleui Trel. in Ann. Mo. Bot. Gard. 27:306. 1940.

A soft-wooded shrub, commonly about 2-3 m. high; flowering intcrnodcs from

densely rusty-villous to soft-puberulent and commonly more or less hairy in lines;

leaves round-ovate or rcniform, commonly about 20-25 cm. wide X 18-20 cm.

long, sometimes much larger, apex subacute to acute, base openly cordate, about

13- to 15-nerved from the base, the midrib with 2 or 3 branches 1-3 cm. above

the base, more or less puberulent or pubescent on both sides especially along the

nerves, glandular-dotted, drying membranous, translucent, pellucid-dotted; petiole

up to 20 cm. long, vaginatc-v/ingcd to about the middle; flowering branches

axillary, puberulent, about 15 mm. long, or occasionally up to 4 cm.; spikes um-

bellate, rather slender, 3-4 mm. thick and up to 10 cm. long; peduncle scarcely

10 mm. long, puberulent; bracts triangular-peltate, marginally cillate; stamens 2;

fruits minute, obpyramidal-trlgonous; stigmas 3, sessile.

West Indies and on the mainland from Mexico to Brazil and Peru.

cHiRiQUi: forests around El Boquete, alt. 1000-1300 m., Pittier 3133. cocLf: vicinity

of El Valle, alt. 600-1000 m., Allen II90.

4. SARCORHACHIS Trelease

Sarcorhachis Trel. in Contr. U. S. Nat. Herb. 26:16. 1927.

Trailing or climbing, rather succulent, glabrous shrubs; leaves alternate; spikes

solitary, axillary; stigmas mostly 4, sessile; fruit a small, 1-sccded drupe, partly

immersed in and coalesccnt with the somewhat fleshy rachis at maturity.
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1. Sarcorhachis naranjoana (CDC.) Trel. in Contr. U. S. Nat. Herb. 26:17.

1927.

-W.^ * , "^_*1_ )fc
*^^**'

^'

Fig. 17. Sarcorhachis naranjoaJia

Piper naranjoamim CDC. in Llnnaca 37:363.

1872.

Climbing shrub, glabrous; flowering

internodes rather short and stout; leaves

broadly ovate, apex bluntly short-acum-

inate, base rounded, truncate, or the

lowest subcordate, 6—10 cm. wide X
8-1 2 cm. long, subpalmately 7- to 9-

nervcd, the innermost pair of lateral

nerves coalescing with the midrib within

the lowermost 1 cm.; petiole 1.5-2.5 or

sometimes 4 cm. long, vaginate- winged

to shortly above the base of the blade;

spikes axillary, about 4-8 mm. thick X
13-14 cm. long; peduncle 2-3.5 cm. long,

surpassing the adjacent petioles; bracts

minute, concave; fruits somewhat flat-

tened laterally, partially imbedded in the

rachis, glabrous, stigmas 3-5, compara-

tively large.

Costa Rica and Panama.

DARiEN: along the Sambu River, above tide limit, Pittier 5562.

This species is quite similar to, if not the same as, S. incnrva (Sieb.) Trel. of

Martinique.

5. ANDERSSONIOPIPER Trelcase

Anderssoniopiper Trel. in Proc. Amer. Phil. Soc. 73:329. 1934.

Soft-wooded shrubs, with flabellately umbellate, axillary spikes, and palmately

nerved leaves.

1. Anderssoniopiper panamense Trel. in Proc. Amer. Phil. Soc. 73:329, pL b.

1934.

Apparently a moderate-sized half-shrub, glabrous; internodes 8 X 100 mrn.

long below, shorter and slenderer upward; leaves subrcniform, typically abruptly

short-acuminate, palmately 1 3 - or 15 -nerved with all of the nerves somewhat

fine-branched, 10-15 cm. wide X 9-12 cm. long, dr^ang thin, paler beneath;

petiole 3-6 cm. long, winged; spikes 2 (or more?), superposed in the axil, curved,

in fruit 10 X 100 mm,; peduncle scant 2 X 10 mm.; bracts vague; achencs
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Fig. 18.

Anderssoniopiper panamcnse

[drupes?] obpyramidal, the contracted apex protrud-

ing; stigmas 3, broad, sessile.

Panama.

Known only from the type specimen collected by

N. J. Andersson, Apr. 18 52, now in the Botanical

Museum of Stockholm.

No other specimen of this interesting species has

been seen, and there is some question regarding its oc-

currence in Panama. The above description is copied

from that of Prof. Trelcasc who further states:

".
. . there are reported contradictions in the labeling

of Andersson's collections, so that while its characters

are firmly established, the exact geographic source of

the genus now named for him requires confirmation."

6. PEPEROMIA Ruiz & Pavon

PiPEROMiA Ruiz & Pav., Prodr. Fl. Peruv. 8. 1794.

Prostrate, assuigent or erect, succulent, terrestrial or epiphytic herbs; leaves

alternate, opposite, or whorled, simple, entire, sometimes peltate, glabrous or more

or less hairy, commonly yellow- or black-glandular-dotted, sessile or petlolate,

venation palmate, pinnate, or plinerved with the nerves coalescing toward the base;

spikes terminal, axillary, or leaf-opposed, slender, sometimes up to 15 cm. or more

long; flowers sessile, in the axils of more or less round, peltate bracts, perfect,

perianth none, stamens 2, ovary 1, with obliquely scutelliform, rounded-mammi-

form, somewhat stylose, or rostrate beak; stigma apical or subaplcal; fruit very

small, globose, ellipsoidal, or subcylindrical, one-seeded, drupe-like, with a thin

pericarp and somewhat hardened endocarp, commonly verrucose and viscid.

PRIMARY KEY TO SPECIES OF VEVEROmA

a. Spikes solitary, or few (2-4) on a common stalk, scarcely paniculate,

b. Leaves scarcely peltate (the margin may join across the petiole in

some species)

.

c. Fruit essentially sessile.

d. Fruit and ovary apically more or less mammiform or stylose;

stigmas essentially apical.

e. Leaves alternate, mostly n^cmbranous; fruit lacking a pseudo-

cupule T. Spp. I-IO (pp. 77-82)

ee. Leaves mostly 3—4 at a node (sometimes 2); fruit with

a pscudocupule II. Spp. 11-19 (pp. 82-87)

dd. Fruit and ovary apically oblique; stigma subapical, anterior.

e. Fruit globose-ovoid, short-pointed, subbasally attached III. Spp. 20—47 (pp. 88-102)

ee. Fruit ellipsoidal or cylindrical, attached basally, apex

obliquely scutelliform or rostrate IV. Spp. 48-57 (pp. 103-1 1 1)

cc. Fruit stipitatc - V. Sp. 58 (p. Ill )

bb. Leaves distinctly peltate VT. Spp. 59-66 (pp. 1 1 2-1 1 6)

aa. Spikes numerous, paniculate - VII. Spp. 67—72 (pp. 117-120)
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I. KEY TO SPECIES WITH FRUIT ATTACHED BASALLY, LACKING PSEUDOCUPULE,
APICALLY MORE OR LESS MAMMIFORM OR STYLOSE, AND WITH

STIGMAS APICAL OR SLIGHTLY SUBAPICAL.

(Subgenus TiLDENiA Miq. in part).

a. Leaves pinnatcly nerved or pli-nervcd.

b. Margin of floral bracts entire or only slightly irregular.

c. Leaves mostly 15 cm. or more lon^ 1. P. adscendens
cc. Leaves mostly 10-12 cm. or less long 2. P. acuminata

bb. Margin of floral bracts ciliatc 3. P. ciliolibractea

aa. Leaves palmately nerved or slightly plinerved near the base only.

b. Leaves and stems glabrous.

c. Leaf apex obtuse; stems short; fruit not longitudinally ribbed.

d. Leaves 5- to 7-nerved; base cordulatc 4. P. brhvipeduncula
dd. Leaves 9- to 11-ncrvcd; base cordate 5. P. pseudo-dependens

cc. Leaf apex acute; stems erect, branching.

d. Midrib obviously branched upward; leaves mostly 1.5—2.5 cm.

wide €. P. PELLUCIDa
dd. Midrib scarcely branched upward; leaves mostly 3 cm. or more

wide 7. P. cokdulatiformis
bb. Leaves and petioles hairy.

c. Leaves 3—5 cm. or more long.

d. Leaves less than 4 cm. wide; spikes much longer than the leaves.... 8. P. insueta
dd. Leaves much wider; spikes shorter than the leaves 9. P. umbrigaudens

cc. Leaves mostly scarcely 1.5 cm. long, mostly hirtcUous 10. P. panamensis

1. Jour. Bot. 4:140. 1866.

Pcperofnia glabra CDC. loc. cit. 143. 1866.

Peperoniia casitaua Trcl. in Ann. Mo. Bot. Gard. 27:301. 1940.

Pcperoniia sarcoJcs Trcl. loc. cit. 304. 1940.

A rather large, assurgent, epiphytic or occasionally terrestrial, glabrous herb;

stem fcw-Ieaved, 5—10 mm. thick when dry, ascending to 10—15 cm, or more,

intcrnodes mostly scarcely 10 mm. long, leaf scars large; leaves alternate, broadly

oblanceolate, 5-9 cm. wide >< 15-25 or even 3 cm, long, apex acuminate, often

abruptly so, base cuneate-decurrent, pinnately nerved, midrib prominent, lateral

nerves inconspicuous; petiole 1—4 cm. long, margined by the dccurrent blade; spikes

terminal, 5 or 6 mm. thick and up to 2 5 cm. or more long, densely flowered;

peduncle 15—20 mm. long, commonly with a small leaf or bract near the middle;

floral bracts round-peltate; fruit about 1 mm. long, ellipsoidal, yellow at the base,

abruptly and truncately short-pointed; stigma apical.

Northern South America and Central America,

CHIRIQUI: vicinity of Casita Alta, Volcdn de Chiriqui, alt. 1500-2000 m., WooJsof?^

Allen ^ Seibert gj2; trail from Ccrro Punta to headwaters of Rio Caldcra, alt. 2250-2500
m., Allen 1452; Boqucte District, Bajo Chorro, alt. 2250 m., Davidson 2o6,

The large, thick, pinnately nerved leaves, long, thick spikes, and fruit shape

distinguish this species.

2, Peperomia acuminata Ruiz & Pav. Fl. Peruv. & Chil. 1:32, pL 5/, /. a, 1798,

not P. ac7i7ninata (L.) Dahlst. 1900,

Piper acjiminafiim Pers. Syn. 1:3 5. 180 5, not P. acuminatum L. 175 3.

Piper nemorosum Vahl, Enum. PL 1:341. 1805.

Peperomia pyrifolia H.B.K. Nov. Gen. & Sp. 1:61. 1815.

Peperomia basellaefolia H.B.K. loc. cit. 66. 1815.
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Viper basellaefolium Poir. in Lam. Encycl. Mcth. 4:SuppI. 468. 1816.

Piper murhium Roem. & Schult. Syst. Veg. 1:325. 1817.

Viper pyrifoUum D. Dictr. Encycl. 122. 1831, not P. pyrifolium Vahl. 1805.

Vcperomia nemorosa CDC. in DC. Prodr. 16^:415. 18 69.

?Peper(>mra dichroophylla Sodiro, Contr. Conoc. FI, Ecuator. Monogr. 1. cd. 2. 157. [1901].

Vepcromia Kniziana CDC. in Candollea 1:301. 1923.

Veperomia Ekmaui Trel. in Fedde. Rep. Sp. Nov. 23:31. 1926.

Vepcromia acuminatifolia Trel. in Contr. U. S. Nat. Herb. 26:48. 1927.

Vepcromia oblanceaelimba Trel. in Badlllo in Cat. Fl. Venez. 1:245. 1945, name only.

An assurgcnt, simple or sparingly branched, glabrous, succulent herb; stem 4-5

or sometimes 10 mm, thick when dry, ascending from the decumbent, rooting base

to 60 cm. or more in large specimens; internodcs 1—3 or 4 cm. long, leaf scars large,

nodes commonly more or less tumid; leaves alternate, elliptic, lanceolate or oblance-

olate, 2-4 cm. wide X 6-13 cm. long, apex attenuate and sharply more or less

arcuately acuminate, base cuneate, dccurrcnt, pinnately nerved, drying coriaceous

and subopaque, commonly minutely dark-dotted and glandular beneath, minutely

ciliolate at the apex; petiole 5-10 mm. long, or occasionally 15-20 mm. on lower

leaves, more or less winged by the decurrent blade; spikes solitary, terminal, closely

flowered, 3-4 mm. thick X 10-13 cm. long; peduncle 3-5 cm. long, sometimes

with a small leaf or bract; floral bracts round-peltate; fruit about 1 mm. long,

ellipsoidal, abruptly and truncately scutellate, sometimes yellowish at the base,

stigma apical.

West Indies, Panama, and northern South America,

Panama: without locality, Hayes 817.

3. Peperomia ciliolibractea CDC. in Candollea 1:360, 383. 1923.

A moderate-sized, assurgent herb; stem 3-4 mm. thick, ascending to 15 cm. or

more from the decumbent, rooting base, velvety pubescent; internodes scarcely

1 cm. long, nodes somewhat tumid, leaf-scars large; leaves alternate, oblong-ovate

or subobovate, apex shortly sharp-acuminate, base rounded, cordulate to acute,

mostly 2-5 cm. wide X 5-8 cm. long, occasionally up to 7 X 14 cm., pubcrulent

on both sides, rather densely so along the nerves beneath, ciliolate, 9- to 11-

plinerved, the uppermost lateral nerves branching off the midrib near the middle,

drying membranous, translucent, reddish-glandular-dotted beneath; petiole 2-5 or

sometimes up to 8 cm. long, velvety; spikes 2 mm. thick X 10-14 cm. long,

closely flowered; peduncle up to 5 cm. long, velvety; bracts round-peltate, rcddish-

glandular-dotted, marginally more or less ciliate; fruit about 1 mm. long, sub-

globose, apex pointed, slightly oblique, stigma essentially apical, basal part of the

fruit yellowish, upper half reddish with reddish-glandular dots.

Panama.

CANAL ZONE: Las Cascadas Plantation, near Summit, StatiJley 2^Y^I ; Barro Colorado,

Stevens 6j7; Wheeler Trail, Sbattuck 214, Panama: Charare River near Chepo, alt.

50-200 m., Vittier 4/12,

The pllnerved leaves, velvety stems, leaves, etc, short internodes, and shape of

fruit arc distinctive of this species.

(7^)
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4. Peperomia brevipeduncula Trel. in Contr. U. S. Nat. Herb. 26:43. 1927,

not P, Heydei var. brevipedtcncnla CDC.
A short, rhizomatous, leafy, glabrous herb; stem ascending 6-8 cm, from a

fibrous-rooted, somewhat contorted-nodulose (when dry) rhizome about 4 mm.
thick, internodes up to 10 mm. long; leaves alternate, round, round-ovate, or

elHptic-ovate, apex rounded or slightly pointed, base cordulate or shallowly cordate,

4.5-6 cm. wide and occasionally up to 9.5 cm. long, palmately 5-nerved, or large

leaves 7-ncrved with the outermost laterals slender and indistinct, nerves sparingly

branched upward, drying dull, membranous, translucent, pellucid-dotted; petiole

2-6 cm. long, clasping; spikes opposite the upper leaves, and axillar}% rather stout,

2-3 mm. thick X S-15 cm. long, rather loosely flowered; peduncle 5-15 mm.
long; bracts round-peltate, glandular-dotted; fruit globose, about 1 mm. long, apex

mammiform, stigma apical.

Southern Panama,

darien: Boca de Panarando, on Sambii River, alt. 20 m., Pitfier SjpO.

When Trclease described this species he considered it as being the same as P.

Heydei var. brevipednjicula, which is now believed to be P. pseudo-dependens. It

differs from that species because of its fewer-nerved leaves with cordulate rather

than cordate base. From P. Heydei it differs in the shape of the fewer-nerved

leaves, shorter peduncles, etc.

5. Peperomia pseudo-dependens CDC. in Jour. Bot. 4:137- 1866.

Peperomia Heydei CDC. var. brevipediinenJa CDC in Ann. Conserv. & Jard. Bot. Geneve
21:247. 1920.

Peperomia brevipeduneida (CDC) Trel. var. major Trel. in Ann. Mo. Bot. Card. 27:^01.
1940.

A short-stemmed, glabrous, succulent, few-leaved herb, perennial from a small

corm; leaves alternate, round-ovate, up to 11 cm. in diameter, apex obtuse or sub-

acute, base deeply cordate, palmately 9- to 11 -nerved, the nerves forked upward,

drying very thin and translucent; petiole up to 10 cm. long, mostly about 5-7 cm.;

spikes terminal and axillary, rather loosely flowered, 2-3 mm. thick and up to 14

cm. long; peduncle 7-10 or even 20 mm. long; bracts round-peltate, red-glandular-

dotted; fruit about 1 mm. long, globose-ovoid, sulcate ventrally toward the base,

apex mammiform, stigma apical.

Venezuela, northern Colombia, and Panama.

PANAMA: Rio Las Lajas, alt. 20 m., Allen 20J/.

6. Peperoml^ pellucida (L.) H.B.K. Nov. Gen. & Sp. 1:64, 1815,

Piper pellncidum L. Sp. Pi. 30. 1753.

Piper eoncinnum Haw. Rev. PI, Succ. 198. 1821.
Peperomia eoncinna A. Dietr. Sp. Pi. 1:164. 1831.
Micropiper pellucidum Miq. Comm. Phyt. 54. 1840.
Peperomia pelhcida var. pygmaea Willd. Herb, ex Miq. Syst. Pip. 81. 1843.
Peperomia pellucida var, minor Miq, in Mart. Fl. Bras. 4^:10. 18 52.

(79)
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A rather delicate, erect, glabrous, pellucid, branched herb; stem up to 5 mm.

thick near the base and 50 cm. tall; leaves alternate, round-deltoid-ovatc, mostly

15-2 5 mm. wide, apex somewhat attenuate, acute, base subtruncatc-cordatc, palm-

atcly 5-nerved, drying very thin, semi-transparent; petiole mostly 1-2 cm. long,

clasplng-dccurrcnt; spikes terminal, axillary, or leaf -opposed, slender, 2-5 cm. long,

very loosely flowered; peduncle about 5 mm. long; bracts round-peltate; fruit

about 0.8 mm. long, ellipsoidal, longitudinally more or less sulcately striate; apex

pointed, stigma apical.

A common weedy species occurring throughout the West Indies and tropical

North and South America. It is also found in the Old World tropics and Pacific

Islands.

Panama: without locality, Dro. Heribcrto y8, bocas dll toro: vicinity of Nievecita,

alt, 0-50 m., WooJson, Allen d Seibcrt lS66; vicinity of Chlriqui Lagoon, von WcJcl

J20; lower Changuinola River, Stork 7. canal zone: Balboa, SianJlcy 2j8j/, 2/ljQ;

Foster s. n.; Gatun, Courll 2Q2; Summit, Stevens 32j; Sfandley 26goy, Ancon, alt. 2080

m., Pit tier 3962; Ancon Hill, Stevens 794, colon: Chai;rcs, Femller 302; vicinity of

Porto Bello, alt. 5-10 m., Pit tier 2469, Panama: Cliepo, alt. 60 m., Pit tier 4450; Las

Sabnnas, StunJIey 2jgjO; Taboga Island, StantUey 2/063, 2/SSl; Pcrlas Archipelaj^o, San

Jose Island, Johnston 126, lyS, san blas: vicinity of Puerto Obaldia, alt. 0-50 m.,

P/7/;Vr 4370.

This species, together with the East Indian P. exignay constituted the subgenus

Ogmocarimdtum of Dahlstedt.

7. Peperomia cordulatii ormis Trel. in Bot. Gaz. 73:143. 1922,

An ascending, glabrous, rather large herb; stem 3-4 mm. thick when dry,

ascending to 50 cm. or more, freely and widely branching, internodes up to 10

cm. long, rooting from the lower nodes; leaves alternate^ round-ovate, apex bluntly

short-acute, not at all bristly, base rounded, cordate, scarcely peltate as originally

described, 3-5 cm. wide X 4-6 cm, long, smaller upward in young growth, palm-

ately 5- to 7-nerved, the midrib scarcely branched upward, drying membranous,

translucent, glandular-dotted; petiole up to 5 cm. long on larger, lower leaves,

reduced upward with smaller uppermost leaf petioles 5 mm. long, channelled above,

clasping-dccurrent; spikes leaf-opposed, 1 mm. thick X 4-5 cm. long, rather loosely

flowered; peduncle 5-10 mm. long; bracts round-peltate, glandular-dotted; fruit

globose-ovoid, about 0.5 mm. long, apex scarcely oblique, stigma essentially apical.

Canal Zone.

CANAL zone: Mamei Hill, alt. 20-90 m., on rocks, Pittier jSo6; vicinity of Madden
Dam, near Rio Chat;rcs, alt. 50-75 m., on banks of brook and in water, Seihevt 353^
Alajuela, rocks along Chagres River, Pittier 34^7^

Trelease described the leaves as "obscurely subpeltate." The margin, however,

does not meet over the petiole in the type specimen. It differs from P. corJut.i

because of its smaller, non-peltate leaves, and character of fruit. It rather closely

resembles P. pdliicida in many respects but differs because of its usually larger

leaves in which the midrib Is scarcely branched upward.

(^0)
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8, Peperomia insueta Trel. in Ann. Mo. Bot. Gard. 27:303. 1940.

A rather small, terrestrial, acaulcscent herb; leaves arising from a short, thick-

ened, rhizome-like base, elliptic, apex obtuse, base obtuse, cordulate, or subacute,

2-4 cm. wide X 4-7.5 cm. long, moderately to sparsely crisp-pubescent above,

moderately crisp-pubescent beneath, more densely so along the nerves, scarcely

ciliate, palmately 5-ncrvcd, or large leaves with an additional pair of slender nerves

at the base, the innermost pair of nerves appearing to coalesce with the midrib

within the lowermost 5 mm., the midrib and lateral nerves branched upward, drying

darker above, paler beneath, membranous, translucent, glandular-dotted beneath;

petiole 3-8 cm. long, crisp-pubescent; spikes 1.5 mm. thick X 6-12 cm. long,

rather closely flowered; peduncle about equilong, crisp-pubescent; rachis pubescent

at the base and with a few, scattered hairs above; bracts round-peltate, glandular-

dotted; fruit about 0.6 mm. long, globose, stigma apical or at most only slightly

subapical.

Panama.

cocLE: Vicinity of El Valle, alt. 600-1000 m., Allen 1220. canal zone: Qucbrada
Ancha, alt. 70 m., Dodge & Stcyermark l/06l; Steyermark 6 Allen IJo6la,

The acaulcscent plants, long-pctiolate, elliptic leaves with pubescent blades

and petioles, long spikes on long peduncles, and somewhat pubescent rachiscs are

distinctive characters of this species.

9. Peperomia umbrigaudens Yuncker, sp. nov.

Herba succulcnta rhizomatosa; foliis alternls, rotundato-ovatis usque ad 11 cm.

latis, apice obtusis vel subacutis, basi profunde cordatis, sinu aperto, palmatim 11-

nervils supra sat dissite villosis subtus ad venas plus conferte villosis; petiolo usque

ad 15 cm. longo, sat gracih, proximo laminae villoso, deorsum glabrato; spicis

solitariis; pedunculo ca. 6 cm. longo, dissite villoso; ovario subturbinato, apice sub-

mammiformi, stigmatc apicaU interdum bifido.

A rhizomatous, succulent, shade-loving herb; leaves alternate, few, clustered

at the end of a fleshy, fibrous-rooted rhizome 5-10 mm. thick when dry, round-

ovate, apex obtuse or obscurely acutish, base deeply cordate with open sinus, up to

11 cm. in diameter, palmately 11 -nerved, the nerves strongly forked upward, rather

sparsely villous above, more densely so along the nerves beneath, drying thin, trans-

lucent, finely pellucid-dottcd, paler and prominently glandular-dotted beneath;

petiole up to 15 cm. long, rather slender, villous near the blade, glabresccnt down-
ward; spikes solitary, terminal (?) or axillary (?), 2 mm. thick X 6 cm. long,

closely flowered; peduncle equilong, thinly villous; bracts round-peltate; ovary

subturbinate, apex submammiform, stigma apical, sometimes bifid.

Known only from the type locality.

PANAMA: Cerro Trinidad, on moist boulders in deep shade, alt. 800-1000 m., Oct. 20,

1946, Allen 3766 (Herb. Missouri Bot. Gard., type).

This species resembles P. psciido-Jependens in some respects but differs because

of the pubescence of the leaves, petioles, and peduncles, longer peduncles, etc.

(U)
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10. Peperomia PANAMENSis CDC. in Candollea 1:329. 1923,

A small, spreading, stoloniferous epiphyte; stem branched, 1 mm. thick, fruiting

branches ascending to 5 cm., internodes mostly 1-3 cm. long, minutely hirtcllous;

leaves alternate, suborbicular, round-obovate, or occasionally cUiptic-subovate, 6 14

mm. wide X 8-20 mm. long, apex rounded, acute at the very base, palmatcly 3-

to 5-nerved, both sides glabrous or sparsely minutely hirtcllous, ciliolate toward the

apex; petiole 3~8 mm. long, mostly about 5 mm., sulcate above, clasping, glabrous

or minutely hirtcllous; spikes terminal and axillary, 2 mm. thick X 10-15 mm.

long, closely flowered; peduncles mostly 5—8 mm. long, sparsely minutely hirtcllous

or glabrate; bracts round-peltate; fruit about 1 mm. long, basally immersed or

eventually on pseudopedicels, subturbinate-cylindrical, apically mammiform, stigma

apical.

Panama and northern South America.

cocl6: mountains beyond La Pintada, alt. 400-600 m., Hiuifcr & Allen 574- canal
zone: in forest along the Rio Indio de Gatiin, near sea-level, Pitfier 2/8p.

The minutely hirtcllous, repent stems, rounded leaves, short spikes, and shape

of fruit characterize this species.

II. KEY TO SPECIES MOSTLY WITH OPPOSITE OR VERTICILLATE LEAVES; FRUIT

STYLOSE AND WITH A PSEUDOCUPULE.
(Subgenus Micropiper (Miq.) Dahlst.).

a. Leaves scarcely 10—12 mm. long, apex scarcely protracted.

b. Raclus pubcrulcnt II. P. rhflexa var.

AMERICANA
bb. Rachis not pubcrulcnt.

c. Stems and leaves glabrous; leaves longer tban wide, commonly
whorlcd 12. P. QUAORiroMA

cc. Stems and leaves more or less hairy.

d. Leaves In whorls of 4, round or obovate-elliptic 13. P. quaternata
dd. Leaves mostly opposite, orbicular 14. P. cvclophylla

aa. Leaves mostly 10-20 mm. or more long,

b. Leaves about 10-20 mm. long, opposite, apex scarcely narrowed 15. P. quadrangularis

bb. Leaves mostly much lunger, or whorled and constricted toward the

apex,

c. Stem hirtcllous; leaves bluntly constrictcd-pulntcd; peduncle 4-5

cm. long 16. P. bocasensis

cc. Stem essentially glabrous, or, if hirtcllous, leaves larger, narrowly

pointed.

d. Leaf apex minutely hirtcllous; leaves drying rather thin, 3 cen-

tral nerves prominent - 17. P. martagonii olia

dd. Leaf apex glabrous.

e. Spikes densely flowered, commonly 6—8 cm. long; bracts con-

tiguous or overlapping; leaves drying coriaceous opaque; spikes

often multiple 18. P. Seemanniana
ee. Spikes loosely flowered, commonly 10 cm. or more long; bracts

mostly remote; leaves drying membranous, translucent, spikes

mostly solitary IV. P. viridispica

11. Pkperomia reflexa (L. f.) A. Dictr. var. Americana (Miq.) Dahlst. in

Kgl. Sv. Vet.-Akad. Handl. 33':175. 1900.

Vcpcroniia reflexa f. amcrlcana Miq. Syst. Pip. 173. 1843,

Peperotjua reflexa var. eneriulosa CDC. in DC. Prodr. 16^:452. 1869, in part (?).

Peperomia americana Hertcr in Rev. Sudamer. Bot. 6:150. 1940.

(U)
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A somewhat caespitose or repent, branched, spreading, succulent, epiphytic

herb; stems 1-2 mm. thick, fruiting branches ascending up to about 5 cm,, inter-

nodes variable, commonly 1-4 cm. long, drying angular-grooved, hirtellous-sub-

villous, the hairs often rather scattered, stiffish, and of varying lengths, up to 1

mm. long; leaves mostly in whorls of 4, rhombic-ovate, ovate, elliptic or sub-

orbicular, commonly 5-10 mm. wide X 8-15 mm. long, apex rounded or slightly

contracted, base acutish, glabrous above, loosely subvillous beneath, obscurely

palmately 3 -nerved, drying coriaceous and subopaque; petiole mostly 1-2 mm.
long, subvillous; spikes terminal, densely flowered, 2 mm, thick X 1-3 cm. long;

peduncle up to 2-3 cm. long, loosely subvillous; rachis ridges hispid; bracts round-

peltate; fruit immersed in pits, about 1 mm. long, subcylindrical, with basal pseudo-

cupule, apex conical, stigma apical.

West Indies and on the mainland from Mexico through Central America and

northern South America.

CHiRiQUi: vicinity of Casita Alta, Volcan de Chiriqiii, alt. 1500-2000 m., Woodson,
Allen & Seibert S/Q; Chiriqui Volcano, Boquete District, alt. 2100 m., Dcnuhon 8jy, El
Potrero Camp, alt. 2600 m., Killlp 3603; Rio Caldera, above El Boquete, alt. 1300-1350
m., Klllip 3512; valley of the upper Rio Chiriqui Viejo, vicinity of Monte Lirio, alt.

1300-1900 m., Seibert 147; near Los Siguas Camp, southern slope of Ccrro de la Horqueta,
alt. 1700 m., Maxon 5539*

Plants which are believed to represent the typical form of this species have stems

minutely subreflcxed-hirtellous with the hairs only 0.1-0.2 mm. long. The contrast

in pubescence appears to hold in all of the specimens examined and is the chief

character upon which the variety is based.

12. Peperomia quadrifolia (L.) H.B.K. Nov. Gen. & Sp. 1:69. 1815.

Pilier quadrifoUum L. Sp. PL ed. 2. 1:43. 1762.

Troxinim quadrifoUum Raf. Sylva Tellur. 85. 1838.
Vcperomia subquadrifoUa Trel. in Contr. U. S. Nat. Herb. 26:43. 1927.

A small, glabrous, arboricolous herb; stem 1.5-2 mm. thick, repeatedly forking,

rooting from the lower nodes, drying yellowish, somewhat scaly, angular; leaves in

whorls of 3-7 but commonly 4 at a node, obovatc, oblong-obovate, or obovate-

elliptic, emarginate, the notch bristly-hairy, base acute to subcuneate, 5-8 mm.
wide X 8-14 mm. long, obscurely palmately 3 -nerved, drying coriaceous, opaque,

narrowly subrevolute; petiole 1-2 mm. long, channelled above, occasionally micro-

scopically hirtellous; spikes terminal, closely flowered, 1.5 mm. thick X 2-3 cm.

long; peduncle 1-2 cm. long, comparatively slender; bracts round-peltate; rachis

pitted; fruit obliquely ovoid, about 1 mm. long, acutely narrowed into a short,

stout style, with basal pscudocupule, stigma apical.

Mountains of Chiriqui province and elsewhere throughout Central America, the

West Indies, and northern South America.

cmiUQuf: Volcan de Chiriqui, vicinity of Casita Alta, alt. about 1500-2000 m., Wood-
son, Allen ^ Seibert 8lj, gY2; eastern slope, Camp Aguacatal, alt. 2400-2 500 m., M^axon
52g8; vicinity of Cerro Punta, alt. 2000 m., Allen 1532; valley of the upper Rio Chiriqui

rs3;
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of El Baquctc, alt. 1525-1600 m., Cornwau 3334; vicinity of El Boquete, alt. 1000-L^OO

m., Maxo?j J013; Dexter Trail, El Boquete, Killip 3534-

The glabrous stems and leaves, shape, size and arrangement of the leaves, and

rather long terminal peduncles characterize this species. No consistent diflference

has been noted by which P. snbquadrifolia can be maintained as a distinct species.

13. Pf.pi:romia quatf.unata Mlq. in Seem. Bot. Voy. Herald, 197. 1854.

A small, low, compactly and divaricately branched, succulent herb; stcni

sparingly hirsute; leaves In whorls of 4, round- or obovate-elliptic, rounded at both

ends, scarcely 7 mm. wide X 1*^ nim. long, revolute, imprcssed-punctate, sparingly

hirsute beneath, paimately 3-nerved; petiole 1-2 mm. long, retrorsely hispid; spikes

terminal, closely flowered, scarcely 2 cm. long; peduncle 1 cm. long, hirsute; bracts

round-peltate, golden- or red-glandular; rachis glabrous; fruit not known.

Panama and (?) adjacent South America.

CHiRiQUi: Volcano Chlriqui, Seemann Sgj.

14. Pepi-romta cyclophylla Miq. in Mart. FL Bras. 4^:219. 1852, name only;

Seemann, Bot. Voy. Herald, 198. 1854.

A small, repent, more or less crisp-pilose herb; stem about 1 mm. thick when

dry, branching, internodes mostly 1-2 cm. long; leaves opposite, orbicular, mostly

5-10 mm. in diameter, occasional leaves 3-5 mm., pilose-pubescent on both sides,

commonly sUghtly peltate, or the margin scarcely continuous over the petiole,

loosely ciliatc, drying coriaceous, subopaque, nerves scarcely evident or faintly

paimately 3-nerved; petiole m.ostly about 1 mm. long, sparsely crisp-pubcsccnt;

spikes terminal or axillary, 1 mm. thick X 3-6 cm. long; peduncle 2-bracteate at

or above the middle, crisp-pubescent, bracts linear or spatulate, pubescent; floral

bracts round-peltate; fruit ovoid, pointed, stigma terminal.

Costa Rica and Panama. Also, In closely related forms, In the West Indies and

South America.

Panama: without locality, Sceman>i 607, chiriqui: forests around Puerto Remedies,

alt. 0-30 m., Vittier 3381. vera<;uas: trail between Caiiazas and the foot of the Cordillera

Central, headwaters of Rio Cariazas, alt. 300-600 m., Allen 149. canal zone: western

slope of Ancon Hill, vicinity of Balboa, alt. 20-7 5 m., Scihcrf 123; vicinity of Gatuncillo,

?ipcr 5652; Rio Pedro Miguel, near East Paraiso, StanJlcy 29987, Panama: second growth,

near Pacora River, Wilier 1775; near big swamp east of Rio Tccumcn, Staudley 26342; Rio

Tapia, SiaiiiUey 26193, 30670; between Matias Hernandez and Juan Diaz, StanJlcy 31938;

Chorrcra, K/////? 340S; swamp between El Jagua Hunting Club on Rio Jagua and El

Congor Hill, alt. 2 ni.. Hunter ^ Allen 487, darien: trail between Pinogana and Ynvisa,

alt. about 15 m., Allcft 232,

(84)
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15. Peperomia quadrangularts (Thomps.) A. Dietr. Sp. PL 1:169. 1831.

Peperamia angulafa H.B.K. Nov. Gen. & Sp. 1:66. 1815
/. /. 1808.

Piper angulatum Poir. in Lam. Encyc!. Meth. 4:Suppl. 468. 1816.

Willd 1843.

Peperomia ajigidata var. orbicans Dahlst. in Kgl. Sv. Vet.-Akad. Handl. 33": 157. 1900.

Peperomia Carlo-Wrigbtil Trel. in Fcdde Rep. Sp. Nov. 23:23, 1926.

Peperamia AUcui Trel. in Ann. Mo. Bot. Gard. 25:825. 1938.

Peperomia saginans Trel. in Badillo in Cat. Fl. Venez. 1:246. 1945, nomcn nudum.

A comparatively small, repent herb, epiphytic or on rocks; stem quadrangular,

1-2 mm. thick, minutely hirtellous to glabrate; leaves opposite, or occasionally

roots replacing one of the leaves, rarely ternate, elliptic, obovate, or orbicular, 10—22

mm. wide X 12-3 mm. long, apex obtuse or very slightly pointed, base acute to

rounded, palmately 3 -nerved, nerves impressed above and more or less salient

beneath, drying coriaceous and subopaque, sparsely hirtellous or glabrate, more or

less variegated when living; petiole 2-4 mm. long, hirtellous; spikes axillary or

occasionally terminal, 2-3 cm. long; peduncles 2-4 cm. long, 2-bracteate near the

middle, hirtellous; floral bracts round-peltate, glandular-dotted; fruit ovoid, stigma

at the apex of a short, thick style.

West Indies, Panama, and northern South America.

darien: trail between Pinogana and Yavisa, alt. about 15 m., Allen 262,

The specimen on which P. Allcni was based is rather fragmentary. It agrees

in all respects, so far as can be determined, however, with those taken to represent

this species from northern South America and Cuba.

16. Peperomia bocasensis Trel. in Ann. Mo. Bot. Gard. 27:300. 1940.

A repent-assurgent, red-tinged, succulent, epiphytic herb; stems about 2 mm.
thick and sulcate when dry, internodes 2-7 cm. long, crisp-hirtellous; leaves in

whorls of 3-4, elliptic, apex constricted, obtuse, base subobtuse or acute, 1-2 cm.

wide X 1.5-3.5 cm. long, mostly about 1.5 X 2.5 cm., palmately 3-ncrved, crisp-

hirtellous above, especially along the nerves, glabrous beneath, ciliolatc toward the

apex, punctate, drying coriaceous, glossy, opaque; petiole hirtellous, channeled;

spikes axillary and (?) terminal, 1 mm, thick X 7-11 cm. long, closely flowered;

peduncle 4-5 cm. long, hirtellous; rachis with inter-ovary, anastomosing ridges;

bracts round-peltate; fruit subglobose, about 1 mm. long, obliquely pointed into

a stoutish style, stigma terminal.

Known only from Bocas del Toro.

bocas del toro: vicinity of Nicvecita, stem and peduncles deep red, alt. about 0-50
m., WooihoHy Allen G? Seibert iSjQ.

The hirtellous stems and upper surface of the blades, long spikes, and long

peduncles distinguish this species.
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17. Peperomia MARTAGOXii olia CDC. in Ann. Conserv. & Jard. Bot. Geneve

21:262. 1920, nnmc only; in Candollc:i 1:313. 1923; Sclirocder in CandoUca

3:128. 1926.

An erect, somewhat branched or simple, essentially glabrous, fleshy, terrestrial,

or epiphytic herb; stem up to 4 mm. thick below when dry, intcrnodcs commonly

3-4 cm, long above, the lowermost 15 cm., drying strongly ridged; leaves mostly

}-A at a node, lance-elliptic, apex sharply long-acuminate, base acute-decurrent,

2-3.5 cm. wide X 5-9 cm. long, palmately 5-nervcd, the midrib and innermost

pair of nerves prominent, the apex minutely hirtcllous, drying dull green, sub-

membranous, subrcvolute, translucent; petiole 1-2 cm. long, glabrous, or sparsely

microscopically hirtellous; spikes terminal and axillary, closely flowered, 2 mm,

thick X 10-14 cm. long; peduncle mostly 8-15 mm, long, glabrous or micro-

scopically hirtellous; rachis reticulately ridged between the flowers; bracts very

small, round-peltate; fruit ovoid, obUquely pointed, about 1 mm. long, with basal

pseudocupule, stigma apical.

Mountains of Costa Rica and northern Panama.

CHiiuQui: Cuesta de las Palmas, southern slope of Ccrro de la Horqueta, alt. 1700-

2100 m., Pifficr 3260; Bajo Cliorro, Boquete District, alt. 1800 m., Davidson IQQ,

The conspicuous nerves, hirtellous leaf apices, lengths of petioles and peduncles,

small bracts, etc. distinguish this species from P. Sccnianu'iana and other related

forms.

18. Peperomia Seemanniana Miq. in Seem. Bot. Voy. Herald, 198, /;/. J/. 18 54.

A glabrous, branched, suberect, terrestrial herb; stem 3-4 mm. thick when dry,

15-3 cm. or more tall, internodes 2-3 cm. long above, much longer downward,

dr}ing ridgcd-sulcate; leaves commonly opposite, less frequently ternate, lance-

elliptic, occasional leaves oblanccolate or suboblong, apex attenuately sharp-

acuminate, base acute-decurrent, 2-3 cm. wide X 6-10 cm. long, palmately 5- to

7-nerved, drying coriaceous, glandular-dotted, opaque; petiole 5-10 mm. long,

grooved above, stout; spikes terminal and axillary, commonly multiple, 2 mm.

thick X 6-S cm. long, densely flowered; peduncle mostly 1-2 cm. long; bracts

ovate-oblong-peltate, contiguous or overlapping; fruit globose-ovoid, pointed,

stigma apical.

Northern Panama.

CHiRTQui: vicinity of El Boquctc, ait. 1000-1300 m., Vifitcr 2g2I; Maxon 3037; alt.

1400-1650 m., Killip 3542; Bajo Mono, Boquctc District, alt. 1350 m., Daiidsou 5^6;

Chiriqui Volcano, Sccmanu S06,

19. Peperomia viridtspica Trel. in Contr. U. S. Nat. Herb. 26:44. 1927.

Peperomia an^nslata H.B.K. var. saniamartac CDC. in Candollea 1:306. 1923.

Peperomia viriJispica var. percjil Trel. Contr. U, S. Nat. Herb. 26:44. 1927.

Peperomia sarcocarpa Trcl. loc. cit. 1927.

A rather large, repent, pendent, glabrous, succulent, epiphytic herb; stem 3-5

mm. thick when dry X 30 cm. or more long, rooting at the lower nodes, drying
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angular-sulcate, Internodes mostly 3-6 cm. long, occasionally up to 10 cm.; leaves

2-4 at a node, more commonly opposite, subrliombically lance-elliptic, oblanceolatc,

or rounded, 1.5-4 cm. v^ide X 3-7 cm. long, apex attcnuately acuminate, blunt,

base acute or subcuncate, drying submembranous, translucent, palmately 3- to 5-

nervedj if 5-nerved the outermost pair of laterals thin and obscure; petiole 5-10

mm. long; spikes terminal or occasionally axillary, commonly solitary, loosely

flowered, 2-3 mm. thick X 8-15 cm. long or occasionally somewhat longer;

peduncle 1-5 cm. long; bracts oblong-ovate-pcltate; fruit globose-ovoid, about 1

mm. long, obliquely pointed, stigma apical.

Panama and Colombia.

cocle: Penonome and vicinity, alt. 15-300 m., Williams j8j, canal zone: Balboa,

Standley 2'JII'J, 28jjO, 28^68; vicinity of former town Empire, Culcbra Cut and vicinity,

alt. 80 m., Hunter ^3 Allen jS^; on boulders in deep shade, Allen 2028. Panama: Taboga
Island, Macbride 2S08; Standley 2/'8qJ\ Tumba Muerto Road, near Panama, Standley

2gS2J; between Las Sabanas and Matias Hernandez, Standley JlS/J, JlSgj; near Pacora
River, Miller 17/6, Z///, 1 778; hills northeast of Hacienda La Joya, 50-5 00 m., Dodge,
Hunter, Steyertnark & Allen i6q02.

No significant difference has been found by means of which the Panamanian

specimens can be differentiated from those seen from Colombia. The distantly

spaced flowers and usually more membranous (when dry) leaves distinguish it

from P. Seemauniana,
I

in. KEY TO SPECIES WITPI GLOBOSE-OVOID, SUBBASALLY ATTACHED FRUIT
WITH OBLIQUE SOMEWHAT POINTED APEX AND SUBAPICAL STIGMA.

(Subgenus Sphaerocarpidium Dahlsc).

a. Leaves opposite or verticillate (lower stem leaves sometimes alternate).

b. Stems minutely velvety hirtcllous.

c. Leaves 5 mm. or less wide, 3 times or more longer than wide.

d. Leaves scarcely 2 mm. wide, linear-oblong 20. P. apoda
dd. Leaves 2—5 mm. wide.

e. Leaves spatulatc, much longer than wide 21. P. galioides
ee. Leaves elliptic, scarcely twice longer than wide 37. P. albescens

cc. Leaves wider and proportionately shorter 22. P. palmana
bb. Stem not hirtcllous.

c. Stems glabrous; leaves commonly alternate, subplincrvcd 23. P. allagotacta
cc. Stems more or less hairy.

d. Stems villous, at least toward the base.

e. Leaves 4-7 mm. wide 24. P. bifrons
ee. Leaves 10-20 mm. wide 25. P. valliculae

dd. Stems villous at the nodes only.

e. Leaves mostly 3-4 at a node , 26. P. barbinodis
ee. Leaves 2 or 1 at a node 27. P. Seiberth

aa. Leaves alternate.

b. Rachis conspicuously papillate, plants subcaulescenc 28. P. Killipi
bb. Rachis not obviously papillate.

c. Leaves scarcely 1 cm. long, or occasionally up to 2 cm., plants

repent.

d. Leaves 2-3 mm. wide, oblong-spatulate 29. P. nievecetana
dd. Leaves mostly wider, rounded, elliptical, or lanceolate,

c. Leaves or some of them 2-3 times longer than wide,

f. Stem essentially glabrous or with only a few scattered

hairs; leaves very variable in shape 3 0. P. chiriquiensis
ff. Stem evidently hairy.

g. Leaves elliptic-obovate, apex round-emarginate 31. P. HYGROPHiLomES
gg. Leaves narrowly elliptic, apex acute 32. P. Chryslert
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ee. Leaves mostly scarcely twice as long as wide.

f. Spikes scarcely 5 mm, long 33. P. coclkana
ff. Spikes mostly 1-2 cm. or more long.

g. Leaves, or some of them, elliptic or lance-elliptic, sub-

P. CRUENTATA
p. TENUICAULIS

acute.

h. Stems villous 34.

hli. Stems minutely lilriellous 3 5.

gg. Leaves mostly round, elliptic, or subobovatc, obtuse.

h. Plants long-repent, leaves all alternate 36. P. rotundholia
hh. Pkiots subccspitose, leaves congested 2-3 together

above 37. P. ALliLSCENS

cc. Leaves usually much larger.

d. Leaves conspicuously black-dotted.

c. Leaves elliptic-lanceolate, or ovate, mostly broader at or below

the middle 38. P. GLABLLLA
ee. Leaves ellipuc-oblanceolate, mostly wider above the middle.

f. Leaves hairy on both sides; spikes about IS cm. long 39.

ff. Leaves glabrous; spikes shorter 40.

dd. Leaves not obviously black-dotted though sometimes dark-

glandular.

C. Stems glabrous (or somewhat pilose at the nodes only).

f. Inner nerves coalescing within the lowermost 5—10 mm.;
leaves more or less elliptic-oblanceolate.

g. Spikes 3 cm. or more long 41.

gg. Spikes 1 cm. long; peduncle equilong 23.

ff. Nerves not obviously coalesccnt.

g. Leaves 2.3—4.5 cm. wide.
' h. Plants ascending scarcely 20 cm.; leaves abruptly and

bluntly short-acuminate, nervules by transmitted light

numerous and anastomosing..... 42.

hh. PUnts to 1 m, tall; leaves, at least above, narrowly

attenuately sharp-acuminatc, nervules not conspicuous-

ly numerous or strongly anastomosing 43.

Leaves mostly 2 cm. or less wide.

i. Leaves less than twice as long as wide 44.

11. Leaves 2—3 times longer than wide.

j. Nodes more or less pilose; upper leaves opposite 27,

jj. Nodes glabrous; upper leaves alternate 45.

ce. Stems hairy.

f. Leaves mostly less than 2 cm. wide.

g. Plants ascending 10-15 cm.; stems villous upward 46.

Plants ascending to 30 cm. or more; stems villous

downward, glabrcscent above 25.

ff. Leaves mostly 2-3.5 cm. wide, obtuse 47.

P. flagi llispica

P. rrRCUNfATA

p. DIRUnORUM
p. ALLAGOTACTA

p. PAbCUICOLA

P. ILATA

ss
P. LEUCOSTICTA

P. Seibertii

P. PARIETARIAEFOLIA

P. OBSCURirOLIA

Sg
P. VALLICULAE
P. DAVIDSliNIt

20. Peperomia apoda Trel. in Contr. U. S. Nat. Herb. 26:44. 1927.

A small, stoloniferous herb; stem 2 mm. thick below when dry, rooting at the

lower noJes; branches 1 mm. thick, ascending 5-8 cm., densely velvety-hirtellous;

intcrnodcs mostly less than 1 cm. long; leaves mostly 4 at a node, oblong, apex

rounded, sometimes emarginulate with bristle-like hairs, base acute, 2 mm. wide

X 10 mm. long, glabrous on both sides or sparsely hirtellous near the base above,

ciliolatc near the base, 1 -nerved, conspicuously ycllow-glandular-dotted, dryin

firm, opaque; petiole about 0.5 mm. long, flat, hirtellous, marginally ciliolate;

spikes terminal (?) and axillary, slender, 1 mm. thick X 4 cm. long, moderately

flowered; peduncle 1—2 mm. long; bracts comparatively large, round-peltate,

yellow-glandular-dotted; fruit ovoid, about 0,6 mm. long, apex rather acutely and

obliquely pointed, stigma subapical.

Rio Caldera valley, ChiriquJ.

a
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cHiRiQuf: valley of the Rio Caldera, from El Boquete to the Cordillera, alt. 1400-1600
m., KilUp 3514,

The densely hirtellous stems, whorled, narrowly oblong, glandular-dotted

leaves, and obliquely, rather sharp-pointed fruits distinguish this species.

21. Peperomia galioides H.B.K. Nov. Gen. & Sp. 1:71, pi z/. 1815.

?iper galioides Poir. in Lam. Encycl. Mcth. 4:SuppL 470. 1816.
Peperomia suaveolcns Ham. Prodr. Pi. Ind. Occ. 2: 1825, fide CDC.
?Peperomla MoIIiigo Willd. in Miq. Syst. Pip. 156. 1843, as synonym.
Peperomia flagclliformis Hook. f. ex Miq. in Hook. Lond. Jour. Bot. 4:423. 1845.
Peperomia Jamewni Regcl in Bull. Soc. Nat. Moscou 31^:544. 1858.
Peperomia agapatensis CDC. in DC Prodr. 16^:455. 1869.
Peperomia galioides var. lofigifolia CDC loc. cit. 464. 1869,
Peperomia galioides var. nigro-punclulafa CDC loc. cit. 1869.
Peperomia galioides var. umbrosa Henschen in Nov. Act. Soc. Sci. Upsal. ITT, 8:37. 1873.
Peperomia galioides var. aprica Henschen, loc. cit. 1873.
Peperomia sjibcorymbosa Sodiro, Contr. Conoc. Fl. Ecuator. Monogr. 1. ed. 2. 181. [1901].
Peperomia galioides var. minutifolia CDC. in Ann. Conserv. & Jard. Bot. Geneve 21:262.

1920.

Peperomia granata Trel. in Fedde Rep. Sp. Nov. 23:24. 1926.

A subcrect, branched, succulent, epipliytic or terrestrial herb; stem 2-3 or

rarely 8 mm. thick, up to 100 cm, long but mostly much shorter, branching di- or

trichotomous or verticillate, the branches often slender, wand-likc, and commonly
rather strongly divergent, moderately to densely hirtellous; leaves 3-9 at a node,

commonly 4-5, elliptic, elliptic-oblong, subspatulate, or oblanceolate, 2-5 mm.
v^ide X 5-3 mm. long, apex obtuse, base acute, obscurely palmately 3 -nerved or

subplincrved, the midrib faintly branched upward, commonly more or less puberu-

Icnt along the m.idrib at least near the base above and sometimes slightly so beneath,

ciHolatc toward the apex, often glandular-dotted, drying membranous; petiole very

short, hirtellous; spikes terminal and axillary, solitary or in verticels of 3-6 spikes,

4-7 or rarely up to 15 cm. long; peduncle mostly about 5 or occasionally up to 10

fru

long, globose-ovoid, apex oblique, stigma subapical.

Wes

CHiRiQUi: Chiriqui Volcano, alt. 2450 m., Killip 3j8^,

This species does not appear to be common in Panama. The only specimen

seen comes from the heights on Chiriqui Volcano. This specimen has leaves

slightly more hirtellous than is common for the South American specimens and it

appears more dingy when dry and with the leaves slightly more opaque. No other

characters of any significance have been observed, however, by which it can de

distinguished from this species,

22. Peperomia palmana CDC in Bull. Soc. Bot. Belg. 29^:71. 1890; 30^:233.

1891.

Peperomia palmajia var. glabrior CDC in Candollea 1:304. 1923.
Peperomia glabrior Trel. in Contr. U. S. Nat. Herb. 26:44. 1927.
Peperomia laesa Trel. in Ann. Mo. Bot. Card. 27:402. 1940.
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An erect or subassurgcnt, freely branching, terrestrial or epiphytic herb; stem

2-3 mm. thick toward the base when dry, up to 20-30 cm. tall, rooting from the

lowermost nodes, moderately to densely velvety-hirtellous, internodcs 3-5 cm.

long below, reduced upward; leaves 2, 3, or 4 at a node, rather variable in size and

shape, often on the same plant, elliptic, lance-elliptic, suborbicular or obovate, apex

bluntly acuminate, base acute, 0.8-2.0 cm. wide X 1^5 cm. long, commonly

1-1.5 X 3-4 cm., very obscurely hirtellous on one or both sides, glabrescent,

ciliolatc toward the apex, distinctly palmately 3 -nerved or the broader leaves 5-

ncrvcd, drying thin and translucent, glandular-dotted, somewhat pellucid-dotted;

petiole up to 15 mm. long, mostly 5-10 mm., velvcty-hirtellous; spikes axillary,

1-2 mm. thick X 2-6 cm. long, closely flowered; peduncle slender, hirtellous

glabrescent; bracts round-peltate, rather conspicuously dark-glandular-dotted;

fruit subglobose, about 0.5 mm. long, apex oblique, stigma subapical.

Costa Rica and western Panama.

CHiRiQuf: vicinity of Casita Alta, Volcdn dc Chlriqui, alt. about 1500-2000 m.,

Woodson, Allen GS" Scibcrt 876, gyi; vicinity of "New Switzerland," central valley of Rio

Chiriqui Vicjo, alt. 1800-2000 m., Allen 1422; valley of the Upper Rio Chiriqui Viejo,

vicinity of Monte Lirio, alt. 1300-1900 m., S^cibert J 44, 149; Boquctc District, Bajo

Chorro, alt. 1800 m., Davidson 178; above E! Boqucte, alt. 1400-1500 m., KiUip 3519;

vicinity of El Boquete, alt. 1000-1500 m., Coruman 20j2; between the Rio Ladrlllo and

Los SiKu:is Camp, southern slope of Cerro de la Horqucta, alt. 1200-1700 m., Maxon J401,

5541 y 5553; Cuesta de la Palmas, southern slope of Cerro dc la Horqueta, alt. 1700-2100

m., Vittier 3217.

In tbc original description of this species DeCandoUe said that the leaves and

young stems were slightly puberulous, while he described variety glabrior in the

Clavis as having glabrous stems. Trcleasc, later, in raising van glabrior to specific

status, likewise claimed that the plants representing the variety were glabrous. He

also described P, lacsa as glabrous. The type specimen of van glabrior has definitely

hirtellous stems and some of the leaves arc likewise obscurely hirtellous. The type

of P. Icicsa also shews the same characters. The leaves on the type of var. glabrior

are somewhat larger than is common for other specimens cited here but this

character is so variable that it does not appear advisable to use it for varietal

distinction.
I

23. Peperomia allagotacta CDC. in CandoUea 1:317, 378. 1923.

A rather small, erect, fleshy, glabrous herb; stem 3-4 mm. thick when dry,

20 cm. or more tall, branched upward, the branches slender, divergent, internodes

about 1 cm. long, those of the branches somewhat longer, drying wrinkled and

subglossy; leaves alternate, those of the branches appearing opposite because of

congestion, elliptic, elliptic-lanceolate, or suboblanceolate, apex somewhat narrowed

but obtuse, base acute, 7 mm. wide X 2 cm. long, or those on the main stem

1.5X 4.5 cm., 5-plinerved, the laterals coalescing with the midrib near the base,

the midrib branched upward, ciliolate toward the apex, glandular-dotted, drying

membranous, translucent, paler beneath; petioles 2-5 mm. long, grooved above;

spikes terminal, closely flowered, 1 mm. thick X 1 cm. long; peduncle about as
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long as the spike; bracts round-peltate, about 0.5 mm. wide, glandular-dotted;

ovary ovoid, apex oblique, stigma subapical; matured fruit not present,

Chiriqui Volcano.

CHiRiQui; around El Potrero Camp, Chiriqui Volcano, alt. 2800-3000 m., Pitiier 3T08.

The plinerved leaves, congested and simulating an opposite or whorled arrange-

ment on the branches, and short spikes characterize this species.

24. Peplromia bifrons Trel. in Ann. Mo. Bot. Gard. 27:3 00. 1940.

A medium-Sized, assurgent herb, branching from the base, simple above; stem

3—4 mm. thick when dry, rather densely villous when young, becoming glabrous

above in older stems, drying sulcate and somewhat glossy, internodcs mostly 1-3

cm. long; leaves mostly 3 or 4 at a node, oblong-elliptic or suboblanceolate, apex

obtuse or subemarginulatc, base cuneate, 4-7 mm. wide X 1.5-3 cm. long, glabrous

on both sides, ciliate toward the apex, obscurely palmately 3 -nerved, drying rather

firm, opaque, glandular-dotted beneath; petioles 2-5 mm. long, glabrous, flattened

above, clasping-decurrent; spikes terminal and axillary, 2 mm. thick X 3.5 cm.

long, rather closely flowered; peduncle comparatively thick, 1-2 cm. long, glabrous;

bracts round-peltate; ovary ovoid, apex oblique, stigma subapical; mature fruit

not present.

Known only from one locality in ChiriquJ.

CHiRiQuf: Finca Lerida to Boqucte, alt. about 1300-1700 m., Wooclsan, Allen ^ Seibcrt

II32.

25. Peperomia valltculai- Trel. in Ann. Mo. Bot. Gard. 24:186. 1937.

A rather large, assurgent herb; stem 3-5 mm. thick below when dry, ascending

to 3 cm. or more, villous toward the base, glabrcscent upward, internodcs 3-4 cm.

long below, reduced upward; leaves alternate or sometimes 2 or 3 at a node, sub-

rhombically oblanceolate, apex blunt, emarglnulate, base cuneate, 1-2 cm. wide X
2.5-5 cm. long, rather obscurely palmately 3 -nerved, glabrous on both sides, cillo-

late toward the apex, dark-glandular-dotted, drying firm and opaque, paler beneath;

petiole 5-10 mm. long, grooved above, glabrous, clasping-decurrent; spikes terminal

and axillary, 1 mm. thick X 10-18 cm. long, closely flowered; peduncles 1-2 cm.

long, glabrous; bracts round-peltate, glandular-dotted; fruit ovoid, about 0.5 mm.
long, apex oblique, stigma subapical.

Known only from Cerro Valle Chiquito, Code,

cocle: western slope and summit of Cerro Valle Chiquito, alt. 700-800 m., Seibert 503.

The stems villous downward, alternate-opposite-whorled, oblanceolate leaves,

and long spikes are distinguishing characters of this species.

26. Peperomia barbinodis Trel. in Contr. U. S, Nat. Herb. 26:200. 1929.

Veperoinia chiqucroana Trel. in Ann. Mo. Bot. Gard. 27:301. 1940.

A rather large, erect, openly branching herb; stem 3-4 mm. thick below when
dry, up to 30 cm. or more tall, glabrous except for the prominently villous nodes,
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intcniodcs 10 cm. long below, somewhat shorter upward; leaves 2, 3, or 4 at a node,

elliptic, elliptic -lanceolate, or suboblanceolate, apex acuminate, base acute, 1-2 cm.

wide X 3.5-6 cm. long, glabrous and paler beneath, the nerves above crisp-

pubescent, densely ciliolate toward the apex, 5-nervcd, the midrib and innermost

pair of lateral nerves prominent, the outermost pair inconspicuous, coalescing near

the base, drying membranous, translucent, faintly glandular-dotted; petiole about

5 mm. long, glabrous, grooved above; spikes terminal and axillary, loosely flowered,

very slender, 6 cm. long; peduncle about 1 cm. long, glabrous; bracts round-

peltate; ovary ovoid, apex oblique, stigma subapical.

Costa Rica and w^estern Panama.

CHiRiQUi: Bajo Mona, mouth of Quebrada Chiqucro, along Rio Caldera, alt. about

1500-2000 m., Woodson, Allen 6 Scihcri 103j.

The type, Tondnz IO419, from Costa Rica, has leaves smaller than the Pana-

manian collection cited above, but otherwise the specimens appear to be nearly

idcnticah

27. PianiROMiA Seiberth Trcl. in Ann. Mo. Bot. Card. 24:185. 1937.

A moderately large, openly branched, essentially glabrous herb, drying yellow;

stem 3 mm. thick below when dry, up to 3 cm. or more tall, somewhat villous at

the nodes, internodes up to 10 cm. long below, reduced upward; leaves both

alternate and opposite, broadly lanceolate, apex sharply acuminate, base acute, 1-2.5

cm. wide X 2.5-6 cm. long, palmately 3- to 5-nerved, the midrib and inncrmos.t

pair of lateral nerves salient bencatli, pale-glandular-dotted and glabrous beneath,

pubescent at the base above, ciliatc toward the apex, drying membranous, trans-

lucent; petiole scarcely 5 mm. long, grooved above, alately decurrent; spikes

terminal and axillary, 1 mm. thick X 5-7 cm. long, loosely flowered; peduncle

slender, 5-10 mm. long; bracts round-peltate; ovary ovoid, apex oblique, stigma

subapical; fruit not present.

Near Monte Lirio, Chiriqui.

CHTRiQL'f: valley of the upper Rio Chiriqui Viejo, vicinity of Monte Lirio, alt. 1300-

1900 m., Sciberi 301.

The alternate-opposite leaf arrangement, leaves pubescent at the base above,

and pilose nodes distinguish this species.

28. Pepf.romia KiLLiPi Trel. in Bot. Gaz, 73:143. 1922.

Pepcrowhi bytfiVfioJcs Trcl. in Contr. U. S. Nat. Herb. 26:43. 1927.

A small, very short-stemmed herb; stem 3 mm. thick, subrhizomatous, ascend-

ing 2-3 cm., glabrous, internodes very short, drying wrinkled and scaly; leaves

alternate, round- to elliptic-ovate, apex acute or obtusish, base cordate or cordulate,

1.5-3.5 cm. wide X 3-6 cm. long, sparsely appressed-pubescent above, glabrous

beneath, rather densely ciliolate throughout, palmately 7-nerved, drying very thin,

translucent, pale glandular-dotted; petioles very slender, commonly 3-5 cm. long,

glabrous or sparsely pubescent along the groove, abruptly enlarging into a thick-
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cned base which remains as part of the stem when the leaf falls off j spikes apparently

axillary, 1 mm. thick X 5-9 cm. long, closely flowered; peduncles up to 5.5 cm.

lc>ng, glabrous; racliis ridges conspicuously papillate; bracts round-peltate, granu-

late; fruit ovoid, scarcely 0.5 mm. long, apex oblique, stigma subapical.

Panama.

CHiRiQuf: eastern Chiriqui, vicinity of San Felix, alt. 0-120 m., Piftier 5266. <za^m.
zone: Rio Paraiso, above East Paraiso, Standley 2g8(J0; Canal Zone and adjacent Panama,
forest along small, unnamed quebrada entering lake at 70 m. level, alt. 70-80 m., Rio
Indio, Dodge ^ Allen I72(j(); sabanas along drowned Rio Azote Caballo, alt. 66-70 m.,
Dodge, Steyermark & Allen 16S67; near Madden Dam and along Azote Caballo Road near
Alahuela, alt. 90-100 m., Dodge 16587, colon: Alhajiicla, Chagrcs River, KllUp 3218;
between Alhajuela and El Vigia, Piitier 2j6g, Panama: Rio La Macstra, alt. 0-25 m.,
Allen 38; Perlas Archipelago, San Jose Island, Johnston 443, II38,

The leaves on the type specimen are round-ovate with obtusish apex while those

on the type of P. hymcfiodes are elliptic-ovate with acutish apex. Other specimens

show intergrading shapes. The very short stem, long, slender petioles and peduncles,

and especially the strongly papillate rachis are distinctive features. It resembles

P. bispidorhachis in general but differs In its sparser pubescence, less hispid rachis,

and the shape of the fruit.

29. Peperomia nievecttana Trel. in Ann. Mo. Bot. Gard. 27:304. 1940.

A small, matted, repcnt-assurgent epiphytic herb; stem scarcely 1 mm. thick,

fertile branches up to 5 cm. tall, crisp-pubescent, internodes short; leaves alternate,

oblong-spatulate, apex obtuse, base acutish, 2-3 mm. wide X 6-8 mm. long,

glabrous, somewhat ciliolatc toward the apex, glabrescent, glandular-dotted, in-

conspicuously 1-nerved, dr)ing dark, opaque; petioles 1 mm. long, glabrous, flat-

tened; spikes terminal, scarcely 1 mm. thick X 2-3 cm. long, moderately flowered;

peduncle slender, about 5 mm. long, sparsely pubescent glabrescent; bracts round-

peltate; fruit globose-ovoid, scarcely 0.5 mm. long, apex oblique, stigma subapical.

Vicinity of Nicvccita, Bocas del Toro.

BOCAS DEE toro: vicinity of Nievecita, alt. 0-50 m., Woodson, Allen 6 Seibert l86j.

The repent, pubescent stems, alternate, small, glabrous, spatulate leaves, and

small fruits distinguish this species.

30. Peperomia chiriquiensis Yuncker, sp. nov.

Herba parva repens stolonifera, caule filiform! glabro vel dissitc pubescente;

foliis alternis elliptico-subobovatis, ovato-oblongis vel lanceolato-oblongis, apice

rotundatis, basi acutis, obscure palmatim 3-nerviis, glabris vel supra dissite

pubcscentibus, ciliatis; petiolo 2-4 mm. longo amplectenti-decurrente; spicis termi-

nahbus et (?) axillaribus; pcdunculo 5-10 mm. longo, glabro; drupa globosa, apice

obliqua, stigmate subapicali.

A rather small, repent-stolonifcrous herb; stem scarcely 1 mm. thick, branching,

fruiting branches ascending to 5 cm., rooting from the nodes, essentially glabrous,

with a few widely scattered hairs, internodes about 2 cm. long, reduced on the

fruiting branches; leaves alternate, very variable in size and shape, those on the
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stolons clllptic-subobovate, 4-7 mm. wide X 5-10 mm. long, apex rounded, base

acute, those on the erect shoots becoming ovate- or lance-oblong and up to 1.5-2

cm. long, rather obscurely palmately 3 -nerved, the midrib impressed above, glabrous

or sparsely pilose above, paler and glandular-dotted beneath, ciliate especially above

the middle, drying rather thin, translucent; petiole 2-4 mm. long, clasping-

decurrent; spikes terminal and (?) axillary, 1 mm. thick X 3-4 cm. long, rather

loosely flowered; peduncle 5-10 mm, long, glabrous; bracts round-peltate; fruit

globose, eventually on pscudopcdicels, apex oblique, stigma subaplcal.

Known only from the type locality.

cHiRiQUi: humid forest above Camp I, Holcomb's Trail, above El Boqucte, alt. 1800-

2100 m.» Feb. 18, 1918, Killip 3364 (U. S. Nat, Herb., type).

This species bears some resemblance to P. Jamcsoniana of Ecuador and Colombia

but differs in the shape of the non-cmarginulate, glandular-dotted leaves.

31. Peperomia HYGROPHiLOiDES CDC. in Candollca 1:329. 1923.

A small, repent, branching, epiphytic herb; stem 1 mm. thick, creeping on

trees, crisp-pubescent, scurfy-exfoliating, internodes 1-2 cm. long, much reduced

on the short, erect, fertile branches; leaves alternate or the very uppermost opposite,

elliptic-obovatc, apex rounded or emarglnate, base acutish, 5-8 mm. wide X ^"13

mm. long, much reduced upward on fertile branches, crisp-puberulcnt above,

glabrous and conspicuously brown-glandular-dotted beneath, ciliate toward the

apex, obscurely palmately 3 -nerved, the midrib faintly nerved upward, drying firm,

subtranslucent; petiole 3-5 mm. long, filiform, glabrous or sparsely puberulcnt;

spikes terminal on short axillary branches, 1 mm. thick X 2-2.5 cm, long, closely

flowered; peduncle 5-8 mm. long, glabrous; bracts round-peltate; fruit globose,

apex oblique, stigma subaplcal.

Southern slope of Ccrro de la Horqucta, Chiriqui.

CHIRIQUI: southern slope of Ccrro de la Horqucta, vicinity of Las Siguas Camp, alt.

1700 m., Pifiier 3203.

This species is apparently closely related to P- rotnndifolla from which it differs

because of the type of pubescence and the shape of the leaves.

32. Peperomia Chrysler! Yuncker, sp. nov.

Herba parva stolonifera, ramls fructiferls ad 5 cm, adscendcntibus dissite

villosis; follis alternis, oblongo-ellipticis, utrinque acutis, utrinque glabris, aplcem

versus ciliolatis; petiolo 2-3 mm. longo, villoso; spicis termlnahbus; pedunculo

1 cm. longo, crispe-pubescente; ovario obovoideo, apice obliqua, stigmate subapicali*

A small, stoloniferous herb; stem 1 mm. thick, fertile branches ascending to

5 cm., loosely villous, internodes about 1 cm. long; leaves alternate, elliptic-oblong,

acute at both ends, about 5 mm. wide X 15-20 mm. long, 1 -nerved, glabrous on

both sides or with a few hairs near the base above, ciliolate toward the apex, paler

and pale-glandular-dotted beneath, drying subcoriaceous and subopaque; petiole
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2—3 mm. long, villous; spikes terminal, 1 mm. thick X 7 cm. long, moderately

flowered; peduncle about 1 cm. long, crisp-pubescent; bracts round-peltate; ovary

obovoid, apex oblique, stigma subapical; fruit not matured.

Known only from the type locality.

CANAL zone: Earro Colorado Island, June 29, 1940, M. A, Chrysler 47P7 (Herb. Univ.

111., type) .

The small plants with villous stems, and leaf shape distinguish this species.

33. Pepekomia cocleana Trel. in Ann. Mo. Bot. Gard. 25:826. 1938.

A small, repent herb; stem less than 1 mm. thick, glabrousj branching, the

fruiting branches 1-2 cm. long, internodes mostly less than 1 cm, long; leaves

alternate, round, apex obtuse, base acutish, scarcely 5 mm. wide, loosely pilose

above, glabrous beneath, ciliate, faintly 1 -nerved, drying thickish, subtranslucent,

apparently fleshy when living; petiole 1-2 mm. long, glabrous; spikes 1 mm.
thick X 2-4 mm. long, densely flowered, terminal and axillary on short, axillary

branches; peduncle scarcely 5 mm. long, glabrous; bracts round-peltate; fruit

subdepressed-globose, scarcely 0.5 mm. long, apex bluntly and slightly oblique,

stigma nearly apical.

Upper Rio Mata Ahogado valley, Code.

cocle: valley of the upper Rio Mata Ahogado, alt. 3 50 m., Allen /JJ.

The small, round leaves, glabrous filiform stem, and especially the very small

spikes, distinguish this species from P. rotiindifolia which it superficially resembles.

34. Peperomia cruentata Trel. in Ann. Mo. Bot. Gard. 27:302. 1940.

A small, repent herb; stem filiform, moderately to densely villous, branches up

to 5 cm. tall; internodes up to 1 cm. long; leaves alternate, crimson between the

veins when fresh, round or subobovate, apex rounded, base acutish, those on the

branches elliptic or lance-elliptic, acute at both ends, the rounded lower leaves

about 5 mm. in diameter, the upper leaves 3—5 mm. wide X 8-14 mm. long,

palmately 3 -nerved, glabrous on both sides or with occasional hairs above, rather

strongly ciliate, drying membranous, translucent, inconspicuously glandular-dotted;

petiole 1—2 mm. long, grooved above, more or less hairy; spikes terminal on short,

erect, few-leaved shoots, 1 mm. thick X 3-4 cm. long, rather closely flowered;

peduncle about 5 mm. long, villous, the hairs extending on the rachis above the

lowermost several flowers; bracts round-peltate, densely glandular-dotted; fruit

scarcely 0.5 mm. long, globose, apex oblique, stigma subapical.

Isla de Colon, Bocas del Toro.

BOCAS DEL toro: Isla de Colon, alt. 25-75 m., Woodson^ Allen ^ Seibert 1941.

Trelease cited Woodson, Allen & Seibert 193S first when he originally described

this species. The specimen in the Missouri Botanical Garden Herbarium of this

number, which would presumably be taken as the type, is rather meagre and docs

not show the characters of the species as given in the description. It appears to be

'I Tlie
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above description is drawn from No. IQ4^ o^ ^^^c same collectors, and the specimen

in the Missouri Botanical Garden as sheet No. Iiyo^IJ is taken to be the type.

Tlic label on thi^ specimen gives the data as cited above. A specimen, obviously

of the same collection and carrying the same number in the New York Botanical

Garden Herbarium gives the location as Rio Cricamola, between Fincn St. Louis

aiiJ Konkintoe, Bocas del Toro, alt. 10-50 m., Aug. 12—16, 1938.

The villous plants, elliptic leaves, and rachis pubescent toward the base dis-

tinguish this species from P. rotniulifolia with which it is obviously related.

3 5, Peperomia tenuicaums C.DC. in Anal. Inst. Fis.-Geogr. Costa Rica 9:177.

1897.

A slender-stemmed, repent herb; stem filiform, less than 1 mm. thick, branch-

ing, minutely hirtellous, internodes mostly about 1-1.5 cm. long; leaves alternate,

ovate-elliptic, apex acute or obtuse, base subpcltate with the margin barely con-

tinuous over the petiole, or acutish, palmately 3 -nerved, the nerves slender,

puberulent on both sides, ciliolate near the apex, glandular-dotted, drying thin,

translucent; petiole filiform, 1-2 mm. long, shallowly grooved above, mlnutel)'

hirtellous; spikes terminal, 1 mm. thick X 3-5 cm. long, densely flowered; peduncle

less than 5 mm. long, minutely hirtellous, with 2 small, lanceolate bracts near the

middle, the bracts bristly at the apex; floral bracts round-peltate; fruit subglobose,

about 0.6 mm. long, apex oblique, stigma subapical.

Costa Rica and Panama.

CANAL 70Nr and adjaci-nt Panama: drowned forest of qucbrnds below Rio India

Hydrographic Station, alt. 70 m., Sicycrmark iJ^Sj.

56. Peplromia rotundiiolia (L.) H.B.K. Nov. Gen. & Sp. 1:65. 1815.

Piper rofundifuliuvi L. Sp. Pi. 30. 1753.

Piper fiHunuidarifoliuiu Sw. Prodr. Veg. Ind. Occ. 16. 178 8.

Pepcromia nuvinndarijoVia H.B.K. loc. cit. 66. 1815.

Acrocarpidiuw nnnnyudarifolhim Miq. in Vcrsl. en Mcdcl. Kon. Nedcrl. Inst. 198, p\. 2.

1843.

?Peperonna rot unJifolia f. oiafa D.ihlst. in Ki^l. Sv. Vet.-Akad. ILindl. 3 3^:101. 1900.

Peperomia rotufiJifoIiu var. sitbglcibriliniba C.DC. in Candolle:! 1:326. 1923.

Peperomia rofuudijoUa var. subcUiptica Trel. in Fcdde Rep. Sp. Nov. 23:18. 1926, nomcn
nudum.

A small, repent herb; stem filiform, scarcely 1 mm. thick, fruiting branches

short, erect, moderately crisp-puberulent or somewhat villous glabrescent; leaves

alternate, round, about 5 mm. in diameter, or round-elliptic or subobovate and up

to 10 mm. wide X 12 mm. long, apex obtuse, base rounded-subpeltate with the

lower margin scarcely continuous over tlie petiole, or sub-acute, moderately crisp-

puberulent, loosely villous, or commonly glabrescent, more or less ciliate, obscurelv

palmately 3 -nerved, often glandular-dotted, drying membranous; petiole commonly
1-5 mm. long, or occasionally up to 10 mm.; spikes solitary, scarcely 1 mm. thick

X 2 cm. long, or occasionally somewhat longer, terminating short branches which

commonly bear 1-3 or 4 leaves reduced in size upward; peduncle 3-5 mm. or rarely
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up to 10 mm. long, crisp-puberulent or glabrate; bracts round-peltate; fruit about

0.8 mm. long, globose-ovoid, apex oblique, stigma subapicaL

Throughout the American range of the genus in numerous scarcely distinguish-

able forms.

BOCAs DEL TORO: Vicinity of Nievcclta, alt. 0-50 m., Woodson, Allen ^ Scibcrt 1S4J;
Isla de Colon, alt. 2 5-75 m., Woodson, Allen & Seibert ipjS; Changulnola Valley, Dunlap
4S5l vicinity of Chiriqui Lagoon, von Wedcl 1137, CHTRIQUI: valley of the Rio Piarnasta»

about 5 mi. cast of El Boquete, alt. 152 5-1600 m., KilUp 3537; Boquete District, Chiquero,
alt. 1650 m., Davidson jio, canal zone: near Rio Medio, Miller 1733, 1741; Barro
Colorado Island, alt. 120 m., Standley 40goi; Kenoyer JOI ; Bohio, Soldado, Cowell 22j;
around Frijoles, alt. 25-30 m., Pit/ier 375Q. colon: Rio Fato, alt. 10-100 m., ?ittier

3888. darien: Cana-Cuasi Trail, Chcpigana Distr., alt. 600 m., Terry ^ Terry 1443.

The variation in size and shape of the leaves is considerable on some specimens.

The pubescence also Is quite variable. Both crisp-puberulent and villous leaves may
sometimes occur on the same plant.

37. Peperoml\ albescens Trel. in Ann, Mo. Bot. Gard. 27:299. 1940.

A small, repent, subcespltose herb; stem 1 mm. thick, rooting at the nodes,

erect branches up to 5 cm. tall, subretrorsely velvety-puberulcnt; intcrnodes 1-2

cm. long belov/, shorter upward; leaves alternate or congested above and 2 or 3

together, broadly elliptic or subobovate, apex rounded, base acutish, 3-6 mm,
wide X 5-10 mm. long, sparsely hirtellous glabresccnt on both sides, bristly hairy

at the apex, inconspicuously 1 -nerved, drying firm, whitish, opaque; petiole 2-3

mm. long, subretrorsely pubcrulent; spikes terminal, often somewhat curved, 1 mm.
thick X 10-15 mm. long, densely flowered; peduncle 5-10 mm. long, sparsely

pubcrulent; bracts round-peltate; ovary ovoid, apex oblique, stigma subapical;

mature fruit not present.

Code,

cocLE; Vicinity of El Vallc, alt. 600-1000 m., Allen 125Q,

The small plants, small, elliptic, alternate-opposite-whorled leaves, and short

spikes characterize this species. It is to be distinguished from P. rotundifolia

because of the babit of growth, type of pubescence, crowded branch leaves, etc.

38. Peperomia glabella (Sw.) A. Dietr. Sp. PL 1:156. 1831.

Viper glabclluni Sw. Prodr. Veg. Ind. Occ. 16. 178 8.

Piper scandens Sw. loc. cit. 178 8, not Vahl.

Peperomia brachyphylla A. Dictr. loc. cit. 157. 1831.

Peperomia canlibarhis Miq. Syst. Pip. 98. 1843.

Peperomia lineatipila A. Rich, in La Sagra, Fl, Cub. 11:229. 1850.

Peperomia trinervis Ruiz & Pav. var. brachyphylla CDC. in DC. Prodr. 16^:417. 1869.
Peperomia canlibarbis var. brachyphylla (A. Dietr.) Dahlst. Kgl. Sv. Vet.-Akad. Handl.

_ _ o . _ ^ . _ _ _

33-:120. 1900.

Peperomia glabella var. brachyphylla (A. Dietr.) CDC. in Urb. Symb. Ant. 3:236.
?Peperomia chagalana CDC in Engl. Bot. Jahrb. 40:259. 1908.

?Peperomia sublaxiflora CDC loc. cit. 262. 1908.

1902
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Pepcramia similis Britt. in Mem. Torrey Bot. Club 16:6L 1920.

Vcpcromia cubana CDC. f. platana Trcl. In Fedde Rep. Sp. Nov. 23:19. 1926.

Pepcromia lincatipila f. niogofana Trel. loc, clt. 1926.

Vepcromia leiicandra Trel. in Contr. U. S. Nat. Herb. 26:46. 1927.

Pepcromia fusco-ciliata Trcl. loc. cit. 1927,

A black-glandular-dottcd, stoloniferous-assurgcnt herb; stem 1-2 mm. thick,

branches ascending to 15 cm. or more, glabrous except for the ciliate petioles and

lines dccurrent from their margins below the nodes; leaves ovate to ovate-cUiptic-

lanceolate, 8-13 mm. wide X 15-3 5 mm. long, or occasionally up to 2,5 X 6

cm., acute to acuminate at both ends or not infrequently blunt or subobtuse,

palmatcly 3- to 5 -nerved, or plincrved within the lowermost 5-7 mm., ciliated near

the apex, or some leaves throughout, mostly drying dark and subopaque; petiole

5-10 mm. long, grooved above, clasping-decurrent, mostly crisp-ciliate; spikes

terminal and from the upper leaf axils, slender, up to 5-8 or occasionally as much

as 12 cm. or more long; peduncle 10-15 mm. long; bracts round-peltate, black-

dotted; fruit globose-ovoid, apex oblique, somewhat scutclliform and scutellum

commonly with a thin margin, stigma subapical.

West Indies, Central America, and northern South America, in various scarcely

distinguishable forms.

Panama: without locality, Hayes 519, chiriqui: vicinity of San Felix, eastern

Chirlqui, alt. 0-120 m., Pittier 3143. canal zone: valley of Masambi, on road to Las

Cascadas Plantation, alt. 20-100 m., Pifficr 2jQS; Las Cascadas Plantation, near Summit,

StiJftdlcy 2g6j2; Dodge 6 Hunter 8657; near Rio Medio, Miller 17^9^ ^743 1 Chico Trail,

Rio Indio, Steycrmark & Allen 17460; near Salamanca Hydrographic Station on the gorge

of the RioPequeni, 70-80 m. alt.. Dodge, Steycrmark 6 Allen 16970; near Madden Dam
and along Azote Caballo Road near Alahucla, alt. 90-100 m., Dodge 16388; Barro Colo-

rado Island, Kenoyer J02. colon: forests around Porto Bello, alt. 5-100 m., Pittier 2448,

38a. Peperomia glabella var. nervulosa (CDC.) Yuncker, comb, nov,

Micropiper melanostigma Mlq. Comm. Phyt. 51. 1840.

Peperomia melanostigma Mlq. Syst. Pip. 90. 1843.

Peperomia melanostigma var. nervulosa CDC. In DC. Prodr. 16^:409. 1869.

Peperomia glabella var. melanostigma Dahlst. In Kgl.Sv. Vet.-Akad. Handl. 33^:122. 1900.

Peperomia con]ungc)n Trel. In Contr. U. S, Nat. Herb. 26:45. 1927.

Plants mostly larger than in the typical form; leaves lanceolate or elliptic-

lanceolate, apex acute to sharp-acuminate, base acute to cuneate, 1-3 cm. wide X
3—8 cm. long.

Found with the species.

CANAL zone: Las Cascadas Plantation, near Summit, Standley 2573O; hills north of

Frijoles, Standley 2741I; Barro Colorado Island, Standley 31343; near Salamanca Hydro-

graphic Station on the gorge of the Rio Pequeni, alt. 70-80 m., Dodge, Steycrmark ^ Allen

16982a.

The densely black-dotted plants, ciliate petioles with decurrcnt subnodal ciliate

lines, and leaf shape characterize this species. From P. flageUispica and P. percuneafa

It Is to be distinguished chiefly because of the shape of the leaves.
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39, Peperomiv flagellispica Trel. in Field Mus, Nat. Hist. Bot. Ser, 18:314.

1937.

A moderate-sized, subrepent, conspicuously black-dotted (the dots are com-

paratively small), epiphytic herb; stem about 2 mm, thick, ascending to 10 cm.

or more, sparsely pilose, especially near the nodes, internodes 1.5-4 cm. long; leaves

alternate, elliptic-oblanceolate, apex gradually sharp-acuminate, base cuncate, loosely

pilose on both sides, bristly hairy at the apex, 1.5-2 cm, wide X 4-6 cm. long,

palmately 5 -nerved, the Innermost pair of lateral nerves confluent with the midrib

near the base, drying firm, subopaque; petiole 5—10 mm. long, ciliate, clasping-

decurrent; spikes terminal and axillary, solitary or commonly paired on a short

stalk, 1 mm. thick X 12-16 cm. long, rather loosely flowered; peduncle 1-1,5 cm.

long, glabrous; bracts round-peltate, black-dotted; fruit ovoid, about 0.8 mm.
long, apex obliquely rather acutely pointed, stigma subapical.

Changuinola Valley, Bocas del Toro.

BOCAS DEL TORo: Farm 1, Changuinola Valley, Dtinlap 453,

This species resembles P. glabella In its dark dotting and ciliate petioles but

differs because of the leaf shape and pubescence, and spike characters.

40. Peperomia percuneata Trel. in Contr. U. S. Nat. Herb. 26:46. 1927.

A moderately small, stoloniferous, black-dotted herb; stem 1—2 mm. thick

when dry, rooting at the nodes, fertile branches ascending to 5-10 cm., more or

less ciliate below the petiole margins, internodes 2-4 cm. long; leaves alternate,

rhombic- or elliptic-oblanceolate, apex acuminate, base cuneate, glabrous on both

sides, ciliolate toward the apex, 8-15 mm. wide X 3-5.5 cm. long, palmately 5-

nerved, the lateral nerves obscure, drying firm, subopaque; petiole 3-5 mm. long,

channelled above, margins ciliate, clasping-dccurrent; spikes terminal and axillary,

moderately flowered, 1 mm. thick X 10 cni. long; peduncle 5-10 mm. long,

glabrous; bracts round-peltate, black-dotted; ovary ovoid, apex oblique, stigma

subapical.

Panama.

CHiRiQui: along Rio Dupi, near sea-level, Piltier 5^^4' colon: along Rio Fato, in

forests or thickets, alt. 10-100 m., Pittier 3QI4'

This species resembles P. glabella to a considerable extent but difl'crs primarily

because of the leaf shape. It differs from P. flagellispicay which it also resembles

somewhat, because of its glabrous leaves.

41. Peperomia diruptorum Trel, in Ann. Mo. Bot. Gard. 27:302. 1940.

A moderately small, glabrous, rhizomatous herb; stem 2 mm. thick when dry,

branches ascending to 15 cm. or more, internodes 1—2 cm. long; leaves alternate,

elliptic-oblanceolate or subobovate, lower leaves subspatulate, apex acute or lower

leaves very obtuse, base acute to cuneate, 1—2.5 X 2-5 cm., 5-nerved with the

innermost lateral nerves coalescing with the midrib within the lowermost 5-10

mm., bristly-hairy at the apex, drying moderately thin, subtranslucent, paler
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beneath; petioles 5-8 mm. long, channelled above and narrowly winged by tlic

decurrent blade, clasping-decurrent; spikes terminal, as yet immaturcj 2 mm. thick

X 3.5 cm. long, densely flowered; peduncle 1 cm. long; bracts round-peltate,

glandular-dotted; ovary ovoid, apex oblique, stigma subapical.

Bajo Mona, Chiriqui.

CHiRiQUi; Bijo Mona, mouth of Quebrada Chiquero, along Rio Caldera, alt. 1500-

2000 m., Woodson, Allen 6 Scibert IO23.

42. Peperomia pascuicola CDC. in CandoUca 1:3 52. 1923.

Pepcrornia novac-bclvctiae Trel. in Ann. Mo. Bot. Gard. 27:304. 1940.

Peperomia rivi-vctitsi Trel. loc. cit. 1940.

A medium-sized, assurgent, glabrous herb; stem 3-4 mm. thick when dry,

ascending to 20 cm., internodes mostly 1-3 cm, long; leaves alternate, broadly

lance-elliptic or subobovate, 2-3.5 cm. wide X 4-8 cm. long, apex rather abruptly

acuminate, or occasional leaves obtuse, base acute, palmately 5 -nerved, rather

densely venulose by transmitted light, the nervules anastomosing, apex somewhat

bristly-hairy, drying thin, translucent; petiole mostly about 1 cm. long, clasping-

decurrent; spikes axillary and terminal, 2 mm. thick X 6-9 cm. long, rather closely

flowered; peduncle about as long as the petiole; bracts round-peltate; fruit about

0.8 mm. long, subglobosc or somewhat flattened laterally, at first subimmersed,

eventually exscrted on pseudopedicels, apex obliquely short-rostcllate, stigma

subapical.

Southwestern Panama.

cniRiQuf: valley of the upper Rio Chiriqui Vicjo, vicinity of Monte Lirio, alt. 1300-

1900 m., Seibert Ij6; vicinity of *'New Switzerland/' central valley of Rio Chiriqui

Vicjo, alt. 1800-2000 m., Allen Jj6o^ 141^; El Boquete, alt. 1400-1650 m., Killip 354J;
alt. 1000-13 00 m., Pit tier 2(JIJ.

43. Pephroaii-x elata CDC. in Candollca 1:3 55. 1923.

A rather large, divaricately branching, tree-like, glabrous herb; stem ''about

1 m. tall, green, conspicuously mottled with red," internodes 6 cm. or more loni;

below, reduced upward; leaves alternate, lance-elliptic and rather long-acuminate,

or lower leaves round-elliptic and abruptly and bluntly short-acuminate, base acute,

2-3 cm. wide X 6-7 cm. long, or lower leaves 4—5 X 6-7 cm., ciliatc toward the

apex, palmately 5- or faintly 7-nervcd, the nerves prominent, drying thin, trans-

lucent, rather densely glandular-dotted, *Very dark, lustrous and satiny above;

below very pale, non-lustrous and conspicuously ribbed" when living; petiole

mostly 5—1 mm. long, grooved above, clasping-decurrent ; spikes axillary and

terminal, "dark red" when living, 2 mm, thick X 6—10 cm. long, moderately

flowered; peduncle about 1 cm. long; bracts round-peltate; ovary obovoid, apex

oblique, stigma subapical; fruit not matured.

Above El Boquete, Chiriqui.

CHIRIQUI: humid forest along the upper Caldera River, near 'Camp l'\ Holcomb's

Trail, above El Boquete, alt. 1450-1650 m., Maxon ^5^--
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This species is similar to P, porlohcUensis in many respects, from which it

differs, however, because of its axillary rather than sympodial spikes.

44. PEPlRO^[lA LEUCOSTICTA Trel. in Contr. U. S. Nat. Herb. 26:46. 1927.

Veperomia appellator Trel. in Ann. Mo. Bot. Gard. 27:500. 1940.

Pcperomia simulatio Trel. loc. cit. 305. 1940.

A rather small, repent-assurgcnt, glabrous, mountain herb; stem about 2 mm.
thick, fertile branches ascending to 10—15 cm., internodes 1—2 cm. long; leaves

alternate, subrhombically ovate or elliptic-obovate, apex abruptly acute, base acute,

1-2 cm. wide X 2-3.5 cm. long, palmately 3- or faintly 5 -nerved, bristly-ciliolate

toward the apex, glandular-dotted, drying subcoriaceous, translucent; petioles 5-10

mm. long, clasping-decurrent; spikes terminal and axillary, 2 mm. thick X 3—5

cm. long, rath'ji closely flowered; peduncle about 1 cm. long; bracts round-peltate;

fruit globose, about 0.8 mm. long, apex oblique, stigma subapIcaL

Panama.

Panama: without location, Hayes Sll. chiriqui: vicinity of Casita Alta, Volcan dc

Chiriqui, alt. 1500-2000 m., June 28-July 2, 193 8, WooJson, Allen & Seibcrf 8l6, Sqj.

This species very closely resembles P. psilocIaJa of Costa Rica.

45. Peperomia parietariaefolia Trel. in Contr. U. S. Nat. Herb. 26:45. 1927.

A rather large, divaricately branched, glabrous herb; stem about 5 m.m. thick

below when dry, slender above, erect or ascending, up to 50 cm. or more tall,

internodes 1 cm. long above to 5 cm. long below; leaves alternate, lance-cUiptic,

1.2—2.5 cm. wide X 4-6 cm. long, apex acuminate, base acute, palmately rather

conspicuously 5 -nerved, the innermost pair of lateral nerves slightly confluent with

the midrib near the base, ciliolate toward the apex, drying thin, subopaque, densely

glandular-dotted beneath
;

petiole about 5 mm. long, clasping-decurrent ; spikes

axillary, 1 mm. thick X 5-6 cm. long, loosely to moderately flowered; peduncle

1 cm. long; bracts round-peltate; ovary ovoid^ apex oblique^ stigma subapical.

Southwestern Panama.

CHIRIQUI: Boquete District, Bajo Chorro, alt. 1800 m., Davidson 346; valley of Rio
Caldcra, from El Boquete to the Cordillera, alt. 1400-1600 m., Killip 3520,

46. Peperome\ obscurifolia CDC. in Candollea 1:3 57. 1923.

'Peperomia fatoana CDC. loc. cit. 1923.

Peperomia obscurifolia var. fatoana Trel. in Contr. U. S. Nat. Herb. 26:47. 1927.

Peperomia obscurifolia var. minor Trel. loc. cit. 1927.

Peperomia Baileyae Trel. in Contr. Arn. Arb. 5:53. 193 3.

A rather small, stoloniferous herb, growing on trees, logs, and rocks; stem 1-2

mm. thick, ascending to 10-15 cm., subapprcssed-villous, rooting at the nodes,

internodes 1-3 cm. long below, reduced upward; leaves alternate, lance-elliptic or

suboblanceolate, apex acute, base acute to cuneate, 1—1.5 cm, wide X 2—4 cm.

long, or occasional leaves up to 2 X 5.5 cm., 5-nerved, the innermost pair of lateral

nerves commonly coalescing with the midrib near the base, glabrous above or rarely
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sparsely hairy along the nerves near the base, the nerves beneath usually sparsely

hairy, cillolatc toward the apex, drying rather firm, subtransluccnt, usually darker

above, lighter beneath; petioles mostly 3—5 mm. long, channelled above, villous

or with ciliate margins; spikes axillary and terminal, 1-1.5 mm. thick X ^"8 cm.

long, rather closely flowered; peduncles 5-10 mm. long, soft-hair}^; bracts round-

peltate; fruit globose, about 0.5 mm, long, eventually on pscudopediccls, apex

obliquCj stigma subapical.

Central Panama.

COCLE: mountains beyond La Pintada, alt. 400-600 m., Huuter ^ Allen j6j; El Vallc

de Anton and vicinity, alt. 500-700 m., Scihert 4$^. canal zone: Agua Clara, Trinidad

River, alt. 10-40 m., Piftier 3g82, Jp^J; between Matachin and Las Cascadas, CawcU J,j6;

near Summit, Las Cascadas Plantation, Standlcy 2j/26; Barro Colorado Island, Gatun Lake,

Standlcy jrjJJ; Bailey d Bailey 84, colon: Rio Fato, alt. 10-1000 m., Vitfier sgo2.

There is considerable variation in the size of the leaves on the different speci-

mens cited here but no more than is to be noted on certain individual specimens.

There appear to be no other obvious characters by which the varieties reccgni/ed

by Trelease can be maintained.

47. Peperomia Davidsonii Yuncker, sp. nov.

Herba videtur statura moderata assurgens terrcstris; caule supcrne dissite crispe-

villoso, inferne glabrescente; foliis late ellipticis vel clliptico-obovatis, apice obtusis,

basi abrupte acutis, palmatim 3-nerviis, utrinque dissite crispe-villosis, apicem

versus clliolatis; petiolo 5-15 mm. longo, crispe-villoso amplectenti-decurrentc;

spicis terminalibus axillaribusve; pedunculo 5—10 mm. longo, dissite crispe-villoso;

ovario ovoideo, apice obliqua, stigmate subapicali.

A medium-sized, assurgent, terrestrial herb; stem 4 mm. thick when dry,

ascending to 30 cm., sparsely crisp-villous above, glabrescent downward, inter-

nodes 1-2 cm. long; leaves alternate, broadly elliptic or elliptic-obovate, slightly

constricted toward the obtuse apex, base abruptly acute, palmatcly 3 -nerved, the

midrib and lateral nerves with numerous slender, anastomosing branches, sparsely
I

crisp-villous on both sides, at least along the nerves toward the base, 2-3.5 cm.

wide X 3—6 cm. long, ciliolate toward the apex, drying membranous, translucent,

fine glandular-dotted beneath; petioles 5—15 mm. long, grooved above, the groove

crisp-villous, clasping-decurrent; spikes terminal and axillary, loosely flowered,

1 mm. thick X 3 cm. long; peduncle 5-10 mm. long, sparsely crisp-villous; bracts

round-peltate; ovary ovoid, apex oblique, stigma subapical; fruit not matured.

Known only from the type locality.

CHTRiQuf: Volcan de Chiriqui, alt. 2850 m., July 18, 1938, M. £. Davidson I02g (U. S.

Nat. Herb., type).

The broadly elliptic or subobovate, obtuse, 3 -nerved leaves, and crisp pubescence

distinguish this species from P. pasmicola which it resembles to a considerable

extent.

(102)



1950]

FLORA OF PANAMA (Ptpcraceae) 103

IV. KEY TO SPECIES WITH CYLINDRICAL OR ELLIPSOIDAL, BASALLY ATTACHED
FRUIT, AND WITH APEX OBLIQUELY SCUTELLIFORM AND STIGMA MORE OR LESS

CENTRAL, OR SLENDERLY ROSTRATE, AND STIGMA ANTERIOR NEAR THE BASE
OF THE BEAK.

(Subgenus Rynchophorum (Miq.) Dahlst. in part).

a. Fruit mcstly more or less cylindrical, sometimes thicker downward, apex

obliquely scutelliform.

b. Leaves subpcltate 61. P. cordulata
bb. Leaves not at all peltate.

c. Plants conspicuously black-dotted 3 8. P. glabella
cc. Plants not black-dotted, glands, if present, not black,

d. Petioles mostly less than 5 mm. long, stouc.

e. Stems and leaves glabrous 48. P. portobellensis

ee. Stems and/or petioles villous when young and/or about the

nodes, leaves mostly drying more or less coriaceous and opaque.. 49, P. caudulilimba
dd. Petioles mostly 5—20 mm. long, not markedly stout, leaves

mostly drying membranous and translucent,

e. Petioles and/or young stems, if hairy, minutely hirtellous 50. P. oblongibacca
ee. Petioles somewhat villous-ciliate, stems glabrous or the nodes

sparsely villous 50c. P. oblongibacca
var. subvillosa

aa. Fruit mostly ellipsoidal, apex more or less slenderly rostrate, stigma

anterior,

b. Leaves palmately nerved, or essentially so.

c. Leaves mostly 1—2 cm. long, as wide as long, apex scarcely pro-

tracted - 5 1. P. SERPENS

cc. Leaves mostly larger.

d. Spikes on axillary stalks 52. P. urocarpoides

dd. Spikes on leaf-opposed stalks,

e. Leaves narrowly peltate, strongly red-glandular 65. P. perclandulosa
ee. Leaves not peltate nor strongly red-glandular 53. P. DIGITINERVIA

bb. Leaves pli- or pinnately-nerved.

c. Leaves elliptic-ovate, base rounded 54. P. distachya
cc. Leaves not ovate, base mostly acute to cuncate.

d. Leaves puberulcnt above, scarcely more than 5 cm. long 5 5. P. machaerodonta
dd. Leaves glabrous, or obscurely hirtellous along the midrib beneath,

mostly larger.

e. Peduncle minutely hirtellous.

f. Bracts strongly imbricated 56b. P. obtusifolia var.

NGIBRACTEATA
ff. Bracts scarcely imbricated, mostly 0.3—0.4 mm. wide; fruit

beak slender, terete, strongly hooked 56, P. obtusifolia
ee. Peduncle glabrous, bracts mostly 0.5 mm. wide; fruit beak

gradually narrowed from a wide base, not strongly hooked 57, P. magnoltaefolia

48. Pepekomia portobellensis Beurl. Sv. Vet.-Akad. Handl. 1854:147. 1856.

A glabrous, subsimplc Kerb, rooting from the nodes; leaves alternate, oblong,

apex acuminatCj base obtusishj 1—2.5 cm. wide X 5—7.5 cm. long, obscurely 5-

nerved; petiole very short; spikes opposite the leaves, pendent, subulate-filiform,

10 cm. long; fruit oblong, granular, apex obliquely scutelliform, stigma central on

the scutcllum.

Porto Bello, Colon.

colon: Porto Bello, Bilbcrg.

This species, the typ>e of which has not been examined, appears to be very

closely related uo P. caitdiililhnba. As described, it appears to differ in its glabrous

plants and 5-nerved leaves. However, some leaves of P. caudulilimba may be 5-
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nerved with an obscure outer pair of lateral nerves, and the stems and leaves are

sometimes nearly glabrous. It is possible that further study may show that this

and P. cauiIuJiliiiiba arc diflFcrent forms of the same species.

49. Peperomia caudueilimba CDC. in Ann. Conscrv. & Jard. Bot. Geneve

21:269, 1920.

Peperomia gafiincmis CDC. in Candollea 1:363. 1923.

Vcperomia pipcroruni Trel. in Concr. U. S. Nat. Herb. 26:49. 1927.

Peperomia catululdimba var. cryptopoJa Trel. loc. cit. 1927,

?Peperomia caiiJHlilimba var. Jongepotdiila CDC. loc. cit. 1920.

A moderate-sized, often long-pendent, arboricolous herb; stem 2-3 mm. thick

when dry, rooting from the lower nodes, branches often long and pendent, more or

less villous, usually at least about the nodes, intcrnodcs up to 7-8 cm. long below,

reduced upward; leaves alternate, lanceolate or lance-clKptic, apex narrowly sharp-

acuminate, base somewhat rounded, obtuse or subacute, mostly 1-2.5 cm. wide X
4—8 cm. long, occasionally up to 4 X 1 1 cm., glabrous on both sides, or rarely

sparsely hairy beneath, pinnatcly nerved from below the middle with two pair

of nerves approximated near the base and a third pair toward the middle, usually

more or less dilate, mostly somewhat yellow glandular-dotted beneath, drying

coriaceous, opaque; petiole less than 5 mm. long, stout, commonly ciliate; spikes

solitary or often paired on bracted stalks 5-10 mm. long, closely flowered, 1-2

mm. thick X 8-12 cm. long; peduncle glabrous or sparsely hairy, 1-1.5 cm. long;

bracts rcund-pcltate; fruit reddish, cylindrical, about 2 mm. long, apex obliquely

truncate, scutcUiform, stigma central on the scutcUum.

Panama.

BOCAS DEL TORO: Old Bank Island, vicinity of Chiriqui Lagoon, I'on WeJe! lS^2;

Water Valley, rotj Wedel l6pO; Farm 6, Chant;uinoIa Valley, Duulap 4S6, cocle: above
Pcnonomc, Williiims j66. canal zone: Couell 2JQig; railroad relocation between Gor-
gona and Gatun, alt. 10-5 m., Pit tier 2280; Rio Agua Salud, near Frijoles, Piper 6ojj;
vicinity of Fort Sherman, Sia/nlley jIllS; forest aloni; the Rio Indio de Garun, near sca-

Icvcl, Piffier 2/88; Maxon 4818, 4864; near Rio Medio, Miller TJ'jj near Salamanca Hydro-
graphic Station on the gorge of the Rio Pequcni, alt. 70-80 m., Dodge^ Steyermark d
Allen 16082 ; Barro Colorado Island, Gatiui Lake, Sfaudley JIJ2I, J 1336, 4116/. dariln:

Boca de Panarando, on Sambu River, alt. 20 m., Piffier 35Ti

.

49a. Peperoaua caudulilimba var. cyllndribacca (CDC.) Yuncker, comb,

nov.

Peperomia cylindribacca CDC. in Candollea 1:370. 1923.

Leaves 4-5 cm. wide X 9-11 cm. long, densely ciliate; fruit 2.5 mm. long,

scutellum acute.

Known only from the type locality.

CHIRIQUI: vicinity of San Felix, alt. 0-120 m., Dec. 1911, Piffier 527J (U. S. Nat.
Herb., type).

This species is one of a series, including P. uvicrostacbya of South America,

which appears to be very closely related and may, indeed, represent only variations

of a single polymorphic species. Careful field observations, including mass collec-
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tions, are needed to interpret adequately the various forms which have been

described. It Is very closely related to P. oblongibacca from which it differs because

of its mostly shorter petioles, more coriaceous leaves, and with villous rather than

hirtellous type of pubescence.

50. Peperomta oblongibacca CDC. in Candollea 1:288. 1923.

A modcrat:e-sized, epiphytic herb; stem 2-3 mm. thick, branches somewhat

pendulous, glabrous or obscurely and minutely hirtellous, internodes mostly 2-3

cm, long; leaves alternate, elliptic, lance-elliptic or suboblanceolate, apex sharply

long-acuminite, base acute to cuneatc, glabrous on both sides, loosely ciliate, 5- or

obscurely 7-plinerved from below the middle, glandular-dotted beneath, drying

thin, translucent; petiole slender, up to 2 cm. long below, reduced upward; spikes

1, 2, or sometimes 3 on short, bracted, sympodial branches, 1—1.5 mm. thick X
15-20 cm. or more long, closely flowered, peduncle 1 cm. long, obscurely hirtellous

glabrescent; bracts comparatively large, round-peltate; fruit subcylindrical, 2-3

mm. long, apex obliquely scutelliform, stigma central on the scutcllum.

Rio Fato, 'Colon.

colon: along Rio Fato, in forests or thickets, alt. 10-100 m., Pit tier jSqi.

KEY TO THE VARIETIES OE P. OBLONGIBACCA

a. Mmutely pubcrulcnt on young growth, or glabrous; petioles not ciliate.

b. Leaves 6—7 cm. long.

c. Leaf base subcuneatc; stems obscurely hirtellous

cc. Leaf base acute; stems puberulent

bb. Leaves 10—12 cm. long

aa. Nodes more or less sparsely villous; petioles ciliate

P. oblongibacca
Var. MARRACANTTNA
var. MACROrilYLLA
var. SUBVILLOSA

Fig. 19. Peperomia obiau^^rfolia

var. viacropbylla

50a. Peperomia oblongibacca var.

marragantina (CDC. ) Yuncker,

comb. nov.

Peperomta cauJuUVimba var. marragantina

CDC. in Candollea 1:382. 1923, as viar-

reganfinay name only.

Young growth velvety-puberulent;

leaves lance-ovate.

Known only from the type locality.

PANAMA: Marraganti, April 6, 1905,

Williams 6q4 (U. S. Nat. Herb., type).

5 Ob. Peperomia oblongibacca var.

macrophylla Yuncker, var. nov.

Caule juvenili minute hirtello vel

glabrato; foliis 7-plinerviis.

Young growth obscurely and minutely

hirtellous or glabrous; leaves 3.5-5 cm,

wide X 12—14 cm. long, 7-plincrved.

Known only from the type locaHty.
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CANAL ZONI-: drowned forest near Vigla and San Juan on Rio Pequeni, alt. 66 ni.,

Nov. 26, 1934, Dodge, Steycrmark ^ Allen r6^22 (Herb. Missouri Bot. Card., type).

50c. Pbperomia oiiLONGiiiAccA var, subvillosa Yunckcr, var, nov.

Caulibus ad nodos dissitc villosis; foliis ovatis, 5-7-plinerviis; pctiolo ciliato.

Nodes more or less sparsely villous; leaves ovate, 5- to 7-plinerved; petiole cotr-

monly ciliate.

Known only from the type locality.

CANAL zone: near Rio Medio, Feb. 11, 1937, Milla 1740 (U. S. Nat. Herb., Tvpr).

The plants Included here are all obviously rather closely related but differ in

the characters as described. It is not believed that they represent individual species

and there may be some question regarding their status even as varieties.

5L Peperomia serpens (Sw.) Loud. Hort. Brit. 13. 1830.

Piper serpens Sw, Trodr. Vcg. Ind. Occ. 16-1788.

Peperowia scanJcns Ruiz & Pav. Fl. Peruv. & Chil. 1:32, pL 5/, 5.!?. 1798.

Piper scandens YM.Enum. l:}46, 1804, not Sw. 1788.

Piper bracteatiun Thomps. in Trans. Linn. Soc. 9:203, /)/. 21, 1808.

Peperowia repens H.B.K. Nov. Gen. & Sp. 1:65. 1815.

Peperomia reniformis Hook. Exot. Fl. 3:]?/. 164. 1827.

Piper Guildingianum Sprcng. Syst. Vcg. 4. Cur. Post. 21. 1827.

Peperomia pulicaris Opiz in Presl, Reliq. Haenk. 1:162, /)/. 30. 1830.

Peperomia myosnrus hb. Willd. in A. Dietr, Sp. Pi. 1:159. 1831.

Peperomia Guddingiana A. Dletr. loc. cit. 162. 1831.

Piper myosuriis hb. Willd. in D. Dietr. Syn. Pi. 1:110. 1839.

Verbuellia serpens Miq. Syst. Pip. 49. 1843.

Acrocarpidiiim pulicare Miq. loc. cit. 57 1843.

Acrocarpidium repens Miq. loc. cit. 59. 1843.

Acrocarpidium scandens Miq. loc. cit. 1843.

Piper herbctcenm Miq. loc. cit, 1843.

Acrocarpidium Guildingianum Miq. In Hook. Lond. Jour. Bot. 4:412. 1845.

Bot. 4:143. 1866.

/ 1869.

A comparatively small, creeping or scandent herb; stem slender, crisp-pubescent;

leaves alternate, round-subdeltoid, mostly 1-2 cm. wide or occasionally up to 3

cm., apex acute or obtuse, base truncate-cordulate, palmately 3- to 5-nerved, drying

rather membranous and thin, more or less crisp-pubescent on both sides; petiole

5-30 mm. long, crisp-pubescent; spikes axillary and sympodially terminal, up to

3 cm. long; peduncle 1- or rarely 2-bracted, usually about as long as the spike,

crisp-pubescent; floral bracts round-peltate; fruit about 1 mm. long, ellipsoidal,

stigma at the base of the slender, pointed beak.

West Indies, and on the mainland southward from Panama to Brazil and Peru.

BOCAS DEL TORO: Vicinity of Chlriqu! Lagoon, von Wedel TOJ4. canal 7one: Rio

Indio dc Gatun, near sea-level, Maxon 4^57-

52. Peperontta urocarpoides CDC. in CandoUea 1:362. 1923.

A rather small, repent, crisp-hairy herb; stem 1-2 mm. thick, rooting from

the nodes, interncdcs mostly 2-3 cm. long; leaves alternatCj ovate, apex gradually

bluntly pointed, base rounded, obtuse, cordulate, or acutish at the petiole, 1.5-3
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cm. wide X 2-3.5 cm. long, crisp-pubescent on both sides, cilia te, palmately

5 -nerved, the nerves branched upward, more or less glandular-dotted, drying sub-

coriaceous, subopaque
;

petiole 1—2 cm. long, crisp-pubescent ; spikes axillary or

terminal, 1 mm, thick X 3 cm. long; peduncle crisp-pubescent, 1 cm. or more

long, bracteate at about the middle; floral bracts round-peltate; fruit oblong,

obliquely slender-mucronate, stigma near the base of the beak.

Panama.

cocle: mountains beyond La Plntada, alt. 400-600 m.. Hunter ^ Allen 5//. darien:

Cerro de Garagara, Sambu basin, southern Darien, alt. 500-974 m., Piftier $^7^-

This species differs from P. 7irocarpa in the shape of the 5 -nerved leaves, etc.

53. Peperomia digitinervia Trei. in Ann. Mo. Bot. Gard. 27:302. 1940.

A repent, epiphytic herb; stem 1—2 mm. thick, rooting at the nodes, rather

densely crisp-puberulent, internodes 2—4 cm. or more long; leaves alternate, ovate,

apex acute, base subtruncate, cordulate or acute at the petiole, 2—3 cm. wide X
2.5—4 cm. long, subpalmately 5 -nerved, the innermost pair of lateral nerves

coalescing with the midrib within the lowermost 2-3 mm., sparsely pubescent

above, paler and crisp-puberulent beneath, at least along the nerves, ciliate, drying

coriaceous, subopaque; petiole 1—3.5 cm. long, pubescent glabrescent, channelled

above; spikes leaf-opposed, 2 mm. thick X 3.5 cm. long, densely flowered; peduncle

2 cm. long, crisp-puberulent, 1-bractcate near the middle; floral bracts round-

peltate; fruit ellipsoidal, about 0.8 mm. long, rostrate, stigma anterior at the base

of the beak.

El Valle, Code.

cocle: vicinity of El Valle, alt. 600-1000 m., Allen I22I,

This species resembles P. ciibensis to some extent but differs because of the

pubescence, smaller leaves, etc,

54. Peperoaita distachya (L.) A, Dietr. Sp. Pi 1:156. 1831.

Piper dhtachyon L. Sp. Pi. 1 :30. 1753.

Peperomia prodneta Griseb. Fl. Br. W. Ind. 166. 1864.

Peperomia Bakerii CDC. in Urb. Symb. Ant. 5:296. 1907.
^

A sparsely hairy or glabrate, creeping or sometimes scandent herb; stems 2—3

mm. thick, rooting at the nodes; leaves alternate, elliptic-ovate, 4-5 cm. -u'ide X
7-8.5 cm. long, apex acuminate, typically rounded at the base and sometimes

cordulate or barely subpeltate, drying rather thin and dull, sparsely hairy beneath

when young, or glabrous on both sides, ciliolate towards the apex, 9-plinerved

with the nerves coalescing below the middle; petiole 3-5 or sometimes even 9 cm.

long, glabrous or somewhat ciliate; spikes 3—5 cm. or more long, mostly paired at

the ends of terminal or axillary stalks 3-4 cm. long; peduncle scarcely 2 cm. long;

bracts round-peltate; fruit ellipsoidal, rostrate, stigma at the base of the beak.

Common in the West Indies. Apparently rare in Panama. Also reported from

the Guianas and Ecuador.
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liOCAS DLL TORo: Fish Creek, vicinity of Chiriqui Lai;oon, ivfi WeJcI 21 Q'^, cocLr

:

mountains bcyoad La Pintada, alt. 400-600 m., Hunter ^ Allen 5Jj, panama: summit
of Ccrro Campana, alt. 800-1000 m., Allen 2224,

55, Peperomia machaerodonta Trel. in Contr. U. S. Nat. Herb. 26:47. 1927.

A rather small, suberect, epiphytic herb; stem 3 mm. thick, simple, ascending

to 10 cm. or more, glabrous, drying wrinkled, yellow-glossy, intcrnodcs 1~2 cm.

long; leaves alternate, elliptic, round-elliptic, or subobovate, apex abruptly short-

acuminate, base acute or subrounded, glabrcsccnt beneath, crisp-puberulent ahove,

especially along the nerves, pinnately nerved to above the middle, the nerves about

4 on each side, 2—3 cm. wide X 3—5.5 cm. long, drying coriaceous, opaque, some-

what glossy-wrinl'Jed, especially near the margin, with scattered glandular-dots;

petiole 5—10 mm. long, glabrous, yellow-glossy, channelled above; spikes terminal,

2 mm. thick X 6~8 cm. long, rather closely flowered; peduncle 1.5-2.5 cm. long,

glabrous; bracts round-peltate, pale-glandular-dotted; fruit ellipsoidal, about 1

mm. long, rostrate, stigma anterior near the base of the pale, subteretc, erect,

slightly curved, equilong beak.

Valley of the Rio Piarnasta, east of El Boqucte, Chiriqui.

CHIRIQUI: valley of Rio Piarnasta, about 5 miles east of El Boquete, alt. 1525-1600

ni., KilUp 3538,

The rather small plants, pubcrulent upper leaf surface, small, pinnately nerved

leaves, and type of fruit characterize this species.

56. Peperomia obtusifolia (L.) A. Dietr. Sp. Pi. 1:154. 1831.

?iper obtusijolium L. Sp. Pi. 30. 1753.

^Viper cuneifolitim Jacq. Collect. 4:127, pi 214, 1788.

Piper humile Mill. Card. Diet. no. 4, ex Polr. in Lam. Encycl. Meth. 5:473. 1804, fide

CDC. in Urb. Symb. Ant. 3:254. 1902

Viper Milleri Roem. & Schult. Syst. Veg. 1:337. 1817, fide CDC, loc. cit. 1902

Ant. 3:254. 1902.

'folia 1825, fide CDC In Urb. Symb.

?repero?nia cuneifolia A. Dietr. Sp. PL 1:146. 1831.

Peperomia coinmutata Trcl. in Fcdde Rep. Sp. Nov. 23:29. 1926, In part.

Peperofnia hayafana Trel. loc. cit. 30. 1926.

Peperomia daiquiriana Trcl. loc. cit. 1926.

Peperomia Lunana Trel. loc. cit. 1926.

Pe[)eromia Earlei Trel. loc. cit. 31. 1926.

Peperomia iloJecafheontophylla Trcl. in Contr. U. S. Nat. Herb. 26:48. 1927.

Peperomia Antoni var. reJucfa Trcl, in Ann. Mo. Bot. Card. 27:299. 1940.

A fleshy, stoloniferous-assurgcnt, terrestrial or epiphytic herb, glabrous except

for the peduncle which is minutely hirtellous as is also sometimes the lower leaf-

surface; stem up to 5 mm. thick when dry, ascending to 15 cm. or more from the

prostrate, rooting base, incernodes mostly 2—3 cm. long; leaves alternate, elllptic-

obovate, 3—8 cm. wide X 5—20 cm. long, occasional specimens with smaller leaves,

but commonly about 4-6 X 8-12 cm., apex rounded, obtuse, sometimes slightly

emarginate, base cuneate, 7- to 11-plInerved from below the middle, the midrib

branched upward, drying more or less coriaceous, opaque; petiole mostly 1 .5-4
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cm, long, or occasionally somewhat longer, more or less winged by the decurrent

blade; spikes 2-4 mm thick X 5-15 cm, long, densely flowered, solitary or paired

on a 1-bracced, terminal, leaf-opposed, or occasionally axillary, usually minutely

hirtellous stalk 3-5 cm. or more long; floral bracts 0.3-0.4 mm. wide, round-

peltate; fruit ellipsoidal, about 1.2 5 mm. long including the slender, erect,

terminally hooked beak, stigma anterior at the base of the beak.

General in the West Indies and on the mainland from Mexico through Central

America and northern South America.

cocle; vicinity of El Valle, alt. 600-1000 m., Allcfi 1223, canal zone: along Rio
Indio de Gatiin, Viltier 280O; Summit, Lindsay 402.

56a. Peperomia obtusifolia van emarginata (Ruiz & Pav.) Dahlst. in Kgl.

Sv. Vet.-Akad, HandL 33^:66. 1900.

Peperofnia emarghjata Ruiz & Pav. Fl. Peruv. & Chil. 1:33, pL 4g, f.a. 1798.

Piper emarghiatum Vahl, Enum, Pi. 1:339. 1804.

Stems short ; leaves oblong-elliptic-obovate, apex somewhat narrov/cd and

rounded, emarginate, mostly 2 to 3 times longer than wide; spikes 2-3 mm. thick,

up to 8—15 cm. long, single, or more commonly divergently paired on a common,
terminal, or leaf-opposed stalk 1-4 cm. long, or occasionally subpaniculately 3-

spiked; fruit about 1 mm, long.

Found with the species.

veraguas: vicinity of Santa Fe, forested slopes of Cerro Tute, alt. 900 m., Allen 4J34^
canal zone: near Salamanca Hydrographic Station on the gorge of the Rio Pequeni,
70-80 m., Dodge, Steyermark & Allen- l6j2j, l6j2jb; near Rio Medio, Miller 1736.

56b. Peperomia OBTusii'OLiA var. longi-

bracteata Yuncker, var. nov.

Foliis ellipticis; spicis 3 in panicula clongata

laxa axillari bracteata dispositis, bracteis lineari-

lanceolatis usque ad 3 cm. longis; pedunculo 2—4

cm. longo minute hirtello; ovario ellipsoideo

f.J

Fig. 20. Pepcro?rtia obtusifolia

var. longihractcata

rostrato.

Leaves elliptic, 4-5 cm. wide X 10—12 cm.

long; spikes 3 mm. thick X 5 cm. or more long,

in a 3-spicatc, elongate, loosely paniculate, axillary

inflorescence, the main stalk 8—10 cm. long, in-

dividual peduncles 2—4 cm. long, minutely hirtel-

lous, in the axils of linear-lanceolate bracts up to

3 cm. long; floral bracts subquadrangular-pcltate,

strongly imbricate in young spikes; ovary ellip-

soidal, rostrate, stigma at the base of the beak;

fruit not matured.

South-central Panama.

COCLE: region north of El Valle de Anton, alt.

1000 m., Sept. 27, 1946, Allen 3730 (Herb. Missouri

Bot. Gard.,TYPE) ; La Mesa, Aug. 31, 1941, Allen 2728.
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This species exhibits great variation in the size and shape of the leaves ant!

length of the spikes, sometimes on the same plant. It has not been possible to main-

tain as distinct the several species proposed by Trcleasc. The variability of the

plants, readily observed in the field, leads one to conclude that only one species is

represented. The hirtellous peduncle and commonly also the lower leaf surface,

much smaller bracts, and more slender and strongly hooked beak of the fruit

distinguish it from P. magnollacfoha.

Variety hugibracfeata bears considerable resemblance to many specimens be-

lieved unquestionably to represent P. ohfusifolia. The elongated 3-spicate, long-

bracteate, paniculate inflorescence, and strongly imbricated floral bracts are rather

strong differential characters. Additional collections may show that this variety

merits specific status. In the meantime, however, it is given a rather questionable

varietal status. The axillary inflorescence, etc. distinguishes it from P. viagnoJiae-

folia, and the leaf shape and size, especially, from P. W

57. Peperomia magnoliaefolta (Jacq.) A. Dietr. Sp. PL 1:153, 1831.

Tiller Ttta^uoliaefolium Jacq. Collect, 3:210. 1789.

Viper subrofumlum Haw. Rev. PI. Succ. 2. 1819.

Pepcrojuia stibrotunda A. Dictr. loc. cit. 154. 1831,

Vcpcromia auiplexicauUs (Sw.) A. Dictr. var. magnoJiacjolia (A. Dietr.) Griseb. Fl. Br. W.
Ind. 176. 1859.

Teperomta euosma Trcl. in Fcdde Rep. Sp. Nov. 2 3:29. 1926.

Peperofftra Antoni Trel. in Ann. Mo. Bat. Gard. 24:185. 1937.

Pepcromia Afitoui f, fcrtilior Trcl. loc. cit. 17:299. 1940.

Pepcromta Antoni f. lutca Trel. loc. cit. 300. 1940.

A moderately large, assurgent, glabrous, succulent herb; stem 3-5 mm. thick,

rooting at the lower nodes, ascending to 2 5 cm. or more, intcrnodcs mostly 1-5 or

6 cm. long; leaves alternate, round, obovate-elliptic, or subspatulate^ 3-8 cm.

wide X 6-15 cm. long, apex rounded, often emarginate, base cuncate or sometimes

rather abruptly contracted, drying dull, coriaceous, opaque, 7- to 9-plinerved from

near the base, the rather prominent midrib pinnately branched upward, the lateral

nerves slender and obscure; petiole 1-3 cm. long, more or less winged by the

decurrent blade; spikes 3 mm. thick and up to 15-18 cm. long, closely flowered,

1-2 or sometimes 3 on a terminal or leaf-opposed, bracted stalk 5-10 cm. long;

peduncle 1.5-3 cm. long, glabrous or rarely obscurely hirtellous; floral bracts

round-peltate, mostly about 0,5 mm. wide; fruit about 1.25 mm. long, ellipsoidal,

rostrate, the beak gradually narrowed from a broad base, from one-fourth to as

long as the fruit, sharp and more or less curved but usually not hooked at the

apex; stigma at the base of the beak.

West Indies, Panama, and northern South America.

BOCAS DEL TORO: Carccning Cay, Isla Colon, alt. 0-120 m., von Wcdcl j6^. cocle:

El Valle de Anton and vicinity, alt. 500-700 m., Scibcrt 437; alt. 800-1000 m., Allen 760,

Il60y collection labelled "lata" on the herbarium sheets; between Las Margaritas and El

Valle, Woodson, Allen ^Jf Seibert I2g8, canal zone: Experimental Gardens, Stanivood

402.
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This species Is closely related to P. obtnsifol'ia from which it is to be distin-

guished, however, because of its glabrous peduncles and lower leaf surface, wider

floral bracts, and with the fruit beak mostly stouter and ordinarily not hooked at

the end.

58. Peperomia HispiDULA (Sw.) A. Dictr. Sp. Pi. 1:165. 1831.

Piper hispidulum S\<. Prodr. Veg. Ind. Occ. 15. 1788.

Acrocarpidiuju hispidulum Miq. Syst. Pip. 54, 1843.

Acrocarpidiuni Selloviannm Miq. loc, cit. 55. 1843.

?Peperamia tenera Miq. in Mart. Fl. Brasil. 4^:19, pL /, /. I. 1852.

?Peperomia pilinervia CDC. in Bull. Herb. Boiss. 6:509. 1898.

?Peperomia hispidula var. Sellowiana Dahlst. in Kgl. Sv. Vet.-Akad. Handl. 33-;14. 1900.

Peperomia perhhpidula CDC. in Engl. Bat. Jahrb. 40:257. 1908.

Peperomia hispidula var. perhispldula CDC in Candollea 1:335. 1923.

Peperomia Woodsonii Trel. in Ann. Mo. Bot. Card. 27:305. 1940.

A rather small, assurgcnt, branched, spreading herb; stem 2-3 mm. thick

below when dry, branches ascending to 20 cm. or more from the decumbent, root-

ing base, hispid at least at the nodes, the hairs rigid to rather flaccid, internodes

variable in length; leaves alternate, ovate-orbicular or rhombic-ovate, 8—15 mm.

in diameter, apex rounded, obtuse, base rounded or triangular, obtuse, loosely hispid

above or glabrate, loosely hispid beneath at least along the nerves, palmately 5-

nerved with the midrib strongly branched at about the middle, drying membranous

and subpcllucid; petiole commonly 5-15 mm, long, slender, hispid to glabrate, but

usually with at least a few hairs near the blade; spikes leaf-opposed or terminal,

slender, mostly 1-2 cm. long, loosely and alternately flowered; peduncle slender,

10—15 mm, long, hispid to glabrate; bracts round-peltate; fruit globose-ovoid,

about 1 mm. long, covered with white, hispid hairs and on a pedicel up to 0.5 mm.

long when manure, stigma apical on a conic style.

West Indies, Central America, and northern South America. Apparently in-

frequent in Panama.

CHiRiQuf: vicinity of Casita Alta, Volcan de Chiriqui, alt. 1500-2000 m., Woodson,
Allen e? Seibert pSj;.

Dahlstedt included this species in the subgenvis Acrocarpidtum (Miq.) Hcnsch.

VI. KEY TO SPECIES WITH PELTATE LEAVES

a. Fruit scarcely rostrate, apex acute, mammiform, or obliquely scutelli-

form.

b. Stems very short, scarcely I cm. long; rachis strongly hispidulous 59. P. hispidorhachts

bb. Stem5 much longer.

c. Leaves pubescent beneath; petioles more than half as long as the

blade, slender 60. P. cerro-puntana
cc. Leaves glabrous; petioles shorter, stout 61. P. cordulata

aa. Fruit rostrate.

b. Petiole attached 1—2 cm. or more from the leaf margin.

c. Main lateral nerves conspicuous and strongly curved toward the

apex - - 62. P. flexinervia

cc. Main lateral nerves rather obscure and ascending more sharply.

d. Leaves mostly 6—8 cm. wide 63. P. ciliifera

dd. Leaves mostly 5 cm. or less wide 64. P. conserta
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bb. Petiole attached within 1 cm. of the margin.

c. Leaves 10 cm. or more long 65. P. maculosa
cc. Leaves 3 cm, or less long 66. P. pfrglandulosa

59. Plperomia hispidorhachis Yunckcr, sp. nov.

Hcrba paiva eplphytlca; caule pcrbrevc; foliis alternis ovato-lanceolatis, apice

sensim acutis, basi rotundatls ca. 5 mm. ct basi peltatis utrinque cllssitc crispc-villosis

(pilis usque ad 1 mm. longis) , ciliatis, palmatim 7—9-nerviis lutco-glanduloso-

punctatis; petiolo gracili 4-5 mm. longo dissite villoso, ad basim dilatato; spicis

axillaribus; pcdunculo filiformi spicam ipsam aequantc, rhachi confertc hispido;

drupa angusto-cUipsoidea, brevc-pedicellata, apice subobliquo, stigmatc apicall.

A small, epiphytic plant; stem very short, scarcely 1 cm.

long X 3 mm. thick, tumid with thickened leaf scars; leaves

alternate, ovate-lanceolate, apex gradually acute, base rounded,

peltate about 5 mm. above the base, 2.5-4 cm. wide X 6—8.5

cm. long, loosely crisp-villous on both sides, the hairs up to

1 mm. long, ciliate, palmately 7- or In large leaves faintly 9-

nervcd, the innermost pair of lateral nerves coalescing with

the midrib within the lowermost 5-10 mm., the lateral nerves

simple or in large leaves more or less forked, drying very thin,

pellucid, yellow-glandular-dottcd; petiole slender, 4—5 cm. or

more long, loosely villous, base much enlarged; spikes axillary,

scarcely 1 mm. thick, 7-9 cm. or more (?) long, loosely flowered;

peduncle filiform, about as long as the spike, loosely villous;

rachis densely and prominently hispid; bracts round-peltate;

fruit narrowly ellipsoidal, apex slightly oblique, narrowed

toward the base to form a short stalk, stigma essentially apical.

Known only from the type locality.

PANAMA: Rio La Maestra, alt. 0-25 m., Dec. 4, 1936, Allen J/ (Herb. Missouri But.

Gard., type).

This species bears some resemblance to P. tccticola of Costa Rica, Tt differs,

however, according to DeCandolle's description, because of the leaf shape, shorter

spikes, hispid rachis, and shape of the substalked fruit. It closely resembles P.

KilUpi in general appearance. It differs, however, because of its villous, definitely

peltate leaves, strongly hispid rachis, and fruit shape.

60. Peperomia cerro-puntana Trek in Ann. Mo. Bot, Gard. 27:301. 1940.

Fig. 21. Pcpcratftia

hispidorhachis

A terrestrial or epiph)'tic mountain herb; stem 2-3 mm. thick, more or less

decumbent and rooting from the lower nodes, glabrous, internodes 2—5 or 6 cm.

long; leaves alternate, round-ovate or ovate, apex slender-acuminate, base round,

obtuse, peltate about 1 cm. from the margin, 4-5 cm. wide X 6-8 cm. long,

glabrous above, loosely pubescent beneath, the hairs about 0.5 mm. long, drying

ratlier membranous, translucent; petiole slender, up to 7 cm. long, clasping, sparsely

hairy glabrcscent; spikes leaf-opposed, 2-3 mm. thick X 7-12 cm. long, moderately

flowered; peduncle 2-3 mm. long, pubescent; rachis somewhat papillate; bracts
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round -peltate; ovary obovoid-turbinate, stigma apical.

Mountains of Chiriqui province.

CHiRTQUi: trail from Cerro Punta to headwaters of Rio Caldera, alt. 2250-2500 ni.,

Allen 145^1 Bajo Chorro, Boquete District, in rain forest, alt. 1800 m., Daihhou 2ig^

The peltate leaves with villous lower surface, rather long spikes, and subturbi-

nate ovary with apical stigma arc distinctive characters of this species.

1866.61. Peperomia cordulata CDC. in Jour. Bot. 4:137.

A pendent, glabrous, epiphytic herb; stem 5 mm. thick when dry, internodes

2-4 or 6 cm. long; leaves alternate, round-ovate or ovate, apex acute to subacumi-

nate, base rounded, peltate within 1 cm, of the margin, 5-8 cm. wide X 7-11 cm.

long, palmately about 11 -nerved, drying rather firm, subtranslucent; petioles stout,

2—3 mm. thick, 1-4 cm. long; spikes on short, bracteate, leaf-opposed branches,

2 mm. thick X 15 cm. long, densely flowered; peduncle 1.5-2 cm. long, bracts

rather large, lanceolate; floral bracts round-peltate; fruit subglobosc, apex obliquely

truncately scutelliform, stigma central.

Panama.

CANAL zone: near Madden Dann and along Azote Caballo Road near Alahuela, alt-

90-100 m., Dodge l6S9S> colon: Chagrcs, Fcndlcr 265.

62. Peperomia flexinervia Yuncker, sp. nov.

Herba repens terrestris carnosula fere tota

glabra; foliis altcrnis, rotundato-ovatis, apice

sensim acute acuminatis, e basi rotundatis vcl

cordatis, peltatis ad 15 mm. procul ex marginc,

ex petiolo 7-9-nerviis, conferte ciliatis, glandu-

loso-punctatis; petiolo usque ad 16 cm. longo;

spicis axillaribus, usque ad 20 cm. longis, singulis

e caudiculo 1-2-bracteato; ovario ovoldeo, ros-
^

trato.

A repent, succulent, terrestrial, essentially

glabrous herb; stem creeping, 3 mm. thick when
dry, rooting at tlie nodes, "densely pink-spotted,"

internodes 6-10 cm. or more long; leaves alter-

nate, round-ovate, apex attenuately sharp-acumi-

nate, base rounded to cordate, peltate within 15

mm. of the margin, rather prominently 7- to

9-nerved from the petiole, the lateral nerves

strongly curving toward the apex, the innermost

pair slightly coalescent with the midrib which is

faintly branched upward, 7-9 cm, wide X 12-15

cm. long, glabrous, yellow-glandular-dotted,

densely ciliate, drying firm, subopaque, finely

pellucid-dotted; petiole up to 16 cm. or more
Fig. 22. Peperomia flexinervia
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long; spikes axillary, up to 20 cm. or more long, solitary or sometimes multiple (?),

on a 1- or 2-bractcd stalk up to 10 cm. or more long, bracts 2 cm, or more long,

narrowly lanceolate; floral bracts round-peltate; ovary ovoid, rostrate, stigma at

the base of the beak; fruit not developed.

Known only from the type locality.

cocLf;: Las Minas, Sept. 1, 1941, AUcjj 2/^j8 (Herb. Missouri Bot. Gard,, type).

This species resembles P. parrjiafa ol Costa Rica but differs in the creeping habit

of growth, and type of venation. From P. manilafa it differs especially in the

shape of the leaves and type of venation,

63. Peperomia ctliifera Trel. In Contr. U. S. Nat. Herb. 26:212. 1929.

Pcperomia hcruatuVifolta (Vahl) A. Dletr. var. ciliifcra Trel. In Bot. Gaz. 73:145. 1922.

A repent, glabrous, vine-like herb; stem 3—4 mm. thick when dry, rooting at

the nodes, internodes up to 12 cm. or more long; leaves alternate, round-ovate,

apex abruptly sharp-acuminate, base round, obtuse, peltate 2—3 cm. from the

margin, rather densely dilate, at least when young, 6-10 cm. wide X 9-15 cm.

long, obscurely about 9-nerved from the petiole, drying dark, coriaceous, opaque;

petioles up to 12 cm. long; spikes solitary, closely flowered, 2 mm. thick X 6-10

cm. long, on axillary, 1-bracteate stalks; peduncle about 1 cm. long as represented;

bracts round-peltate; fruit ellipsoidal, rostrate, stigma anterior at the base of the

recurved beak.

Mountains of central Costa Rica and adjacent Panama,

CHTRiQuf: Boquete Region, Ccrro Horquetn cloud forest, on fallen trees, alt. 19 50 m.,

V(n! Hagcn (3 ion Hagcri 21jj.

The specimen from Panama agrees in all essential characteristics with this

species. The spikes arc not fully developed and are somewhat fragmentary, but so

far as can be determined they agree well with Trelease's description of those of

P. ciliifcra,

64. Peperomia conserta Yuncker, sp. nov.

Herba glabra repcns carnosa epiphytica; foliis alternis, ovato-elllptlcis, apicc

acuminatis, basl rotundatis ex lamina 1-2 cm. peltatls, obscure palmatlm 9-nervIiSj

sat conferte clliatls, miiuite pellucido-punctatis; petiolo graclH; spiels terminallbus

axlllarlbusque; drupa globoso-ovoidea rostrata.

A repent, spreading, epiphytic, glabrous herb; stem 3 mm. thick when dry,

Internodes up to 10 cm. or more long, rooting at the nodes; leaves alternate, ovate-

elliptic, apex sharp-acuminate, base rounded, obtuse, peltate 1-2 cm. from the

margin, 4-5 cm. wide X 6-8 cm. long, obscurely palmately 9-nerved, margin

strongly clliate, drying coriaceous, narrowly revolute, opaque, finely pellucid

-

dotted; petiole slender, variable in length, 4-10 cm. long; spikes terminal and

axillary, 2 mm. thick X 8 cm. long, closely flowered; peduncle 10-15 mm. long;

bracts small, round-peltate; fruit globose-ovoid, about 0.8 mm. long, rostrate,

stigma anterior, near the base of the equilong, rather thick, granulate, curved.
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blunt beak. — Colombia: caqueta: Cordillera Oriental, in forest between Sucre

and La Portada, alt. 1200-1350 m., April 5, 1940, Cmtrecasas 9120 (Nat. Herb.

Colcmbia, type; fragment m U. S. Nat. Herb.).

Southern Colombia and Panama.

Panama: chiriqui: Bajo Chorro, Boquete District, rain forest, alt. 1800 m., Jan. 10,

193 8, Davidson 85,

So far as it lias been possible to determine, the Panamanian specimen agrees in

all essential characters with the one from Colombia.

65. Pepekomia maculosa (L.) Hook. Exot. Fl. 2:/;/. 92. 1825.

Piper vujcuhsnm L. Sp. Pi. 1:30. 1753.

Peperomia variegata Ruiz & Pav. Fl. Peruv. & Chil. 1:33, pi 52, f,2. 1798.

Peperomia septiipUnervia CDC. in Jour. Bat. 4:142. 1866.

Pcpcrornia monderifolia Griseb. Cat. Pi. Cub. 64. 1866,

Pepcromia leridana Trel. in Ann. Mo. Bot. Card. 27:303. 1940.

Pepcromia ienebracgaudens Trel. loc. cit. 305. 1940.

Pcperomia Scheryi Trel. loc. cit. 28:426. 1941.

A rather large, sparingly hairy to glabratc, assurgent, succulent herb; stem

spotted when growing, up to 10 mm. thick and ascending to 20 or 3 cm., rooting

from the nodes of the decumbent basal part; leaves alternate, peltate within 1 cm.

of the margin, cUiptic-ovate, 6-11 cm. wide X 10-18 cm. long, apex abruptly

short-acuminare, base rounded or truncatcly subcordate, rather faintly 7- to 11-

plinerved below, or large leaves with as many more branches above the middle,

drying dull and opaque, somcv/hat pubescent or glabrate; petiole 6-15 cm. long,

fleshy, pubescent or glabrate; spikes terminal, solitary or paired, up to 25 cm. long;

peduncle up to 5 cm. long, pubescent or glabrate; bracts round-peltate; fruit

ellipsoidal, rostrate, stigma at the base of the curved beak.

West Indies, northern South America, and Panama.

CHiRTQUi: Finca Lerida to Boquete, alt. 1300-1700 m., Woodson, Allen & Seibert

1 176; Bajo Mona, mouth of Quebrada Chiquero, along Rio Caldera, alt. 1500-2000 m.,

Woodwn, Allen 6 Seibert 993; Bajo Mona, Boquete District, alt. 13 50 m., Davidson 486;

forests around El Boquete, alt. 1000-1300 m., Pitiier 2984; Quebrada Vclo, alt. 1800 m.,

Woodson ^ Scbery 247; Boquete, Boquete District, alt. 1140 m., Davidson 727,

All the specimens seen from Panama are less pubescent than those which have

been examined from the West Indies and South America. P. variegata was de-

scribed as glabrous and the Panamanian specimens agree in this particular. There

is so much variation in this character among individual plants, however, that it

does not appear advisable to base specific or varietal distinctions on it. It has

been impossible to recognize P. tencbracgaudcnSy P. Scheryi, and P. leridana as

distinct species, although they differ somewhat in the texture of the dried plants,

leaf size, length of spikes, etc. None of these characters, however, appear suf-

ficiently distinctive to warrant specific or varietal recognition. Field studies and

mass collections are required to provide evidence for proper segregation of thes

questionable species, if such is indicated. All specimens seen from Panama are

from an altitude of 1000-2 000 meters in the mountains of Chiriqui.

n
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66. Peperomia perglandulosa Yuncker, sp. nov.

Hcrba cpiphytica repens carnosa; caule conferee rubro-villoso; foliis altcrnls

dcltoldco-ovatis, apice rotundatis, basi truncatis, plcrumquc subpeltatis, palmatlm

5-nerviis5 snpra glabratis subtus pubescentibus saltern ad costam confertc ciliatis

utrinciue conferte rubro-glanduloso-punctatis; petiolo 1.5-4 cm. longo confcrtt

rubro-villoso, dissite rubro-glanduloso-punctato; spicis oppositifoliis; pcdunculo

2.5 cm. longo conferte rubro-villoso ad medium bracteato; ovario ellipsoidco acute

rostrato.

A repent, succulent, epiphytic herb; stem 2 mm. thick, densely red-villous,

rooting at the nodes, internodes 2-5 cm. or more long; leaves alternate, deltoid-

ovate, apex rounded, base truncate, mostly subpeltate with the petiole attached

1-2 mm. from the margin, palmately 5-nervcd, the laterals slender and obscure,

glabrescent above, pubescent beneath, at least along the midrib, the margin densch
ciliate with a zone of submarginal hairs on the upper surface^ L5-3 cm. wide X
1.5-3 cm. long, drying rather thick and opaque, densely and conspicuously rcd-

glandular-dotted on both sides, the glands comparatively large; petiole 1.5-4 cm.
long, densely red-villous, sparsely red-glandular; spikes leaf-opposed, 2 mm. thick

X 7 cm. long, densely flowered; peduncle 2.5 cm. long, densely red-hairy, with
scattered red glands, bracteate near the middle; floral bracts round-peltate, con-
spicuously and densely red-glandular; ovary ellipsoidal, red-glandular, sharply

rostrate, stigma anterior at the base of the beak; fruit not present.

Known only from the type locality.

cocLi: EI Valle de Anton, crest of Cerro Pajlta, alt. 1100 m., Sept. 28, 1946, Allen
375^ (Herb. Missouri Bot. GarJ., type).

The densely red-villous plants, and red-glandular leaves, bracts, etc. are dis-

tinctive features of this species.

VII. KEY TO SPECIES WITH NUMEROUS SPIKES ARRANGED IN A COMPOUND.
PANICULATE INFLORESCENCE.

(Subgenus Panicularia Miq.).

a. Spikes scarcely more than 1 cm. long; fruit subcylindrical with oblique
apex; inflorescence stalk microscopically hirtellous 67. P. pernambucensis

a. Spikes mostly 3 cm. or more long; fruit not as above.

b. Leaves sessile or subsessile 68. P. duricaulis
bb. Leaves obviously pctiolate.

c. Spikes mostly less than 10 in each panicle.

d. Leaves obovate, mostly 10 cm. or more wide 69. P. Williamsii
dd. Leaves clliptlc-oblanceolatc, scarcely 5 cm. wide.

e. Stems, leaves, etc. villous 70. P. W'udllii
cc. Stems glabrous 5^,b. P. obtusifolia van

longibractf.ata
cc. Spikes mostly 12 or more in each panicle; leaves elliptic, elliptic-

oblong, or oblanccolate, mostly 6-8 cm. wide.
d. Leaves ghibrous; stem only a few cm. long, scarcely erect 71. P. mameiana

dd. Leaves pubescent, at least beneath.

e. Plants rhizomatous; leaves villous along the nerves beneath,
glabrous above 70. P. Wldelii

ec. Plants with erect stems up to 100 cm. tall; leaves silky-ap-
pressed-villous on both sides 72. P. substriaTa
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67. Peperomia pernambucensis Miq. in Hook. Lond. Jour. Bot. 4:420. 1845.

Pcpcromia paniculata Rcgcl, in Bull. Soc. Nat. Moscou 31:542, pL J. 1858.

Peperomia loug'tfoUa CDC. in DC. Prodr. 16^:405. 1869.

Peperomia multiplex Leprleur ex CDC. loc. cit. 406. 1869, as synonym.

Peperomia lopezensis Trel. in Ann. Mo. Bot. Card. 27:303. 1940.

A simple, short-stemmed, succulent, terrestrial, or epiphytic herb; stem 3-5

mm. or more thick, ascending to 5-10 cm. from a briefly decumbent, rooting base,

intcrnodcs very short, glabrous; leaves alternate, elliptic^ elliptic-oblong, or ob-

lanceolate, 4—6 or sometimes up to 12 cm. wide X 15—3 cm, long, apex sharp-

acuminate, base cuneate, decurrent, pinnately nerved with 5-8 branches on each

side of the prominent midrib, glabrous on both sides, minutely hirtellous at the tip,

usually drying rather chartaceous and subopaque; petiole 3-5 cm. long; spikes

about 2 mm. thick X 10—12 mm. long, vcrtlcillate in a loose, terminal or axillary,

spike-like paniculate inflorescence up to some 8 cm. long, on a common stalk 4-8

cm. long, the main stalk of the panicle somewhat hirtellous or puberulent; peduncles

about 3 mm. long; bracts round-peltate; fruit about 1 mm. long, subcylindrical,

slightly obliquely truncate at the apex, stigma central.

Northern South America and extending into southern Central America.

BOCAS DEL TORo: Fish Crcck Mountains, vicinity of Chiriqui Lagoon, von Wedel 22jjy

22S6, CANAL zone: Quebrada Lopez, Allen 2Tl8.

The leaves on the specimens seen from Panama are somewhat more elongated

than most of those seen from South America and consequently do not appear as

abruptly acuminate. This character which, so far as has been noted, is not sup-

ported by other differences, docs not appear to be sufficient to warrant the main-

tenance of P. lopczensis as a distinct species.

68. Peperomia duricaulis Trel. in Ann. Mo. Bot. Gard. 27:3 02. 1940.

An erect or assurgent, glabrous, leafy, terrestrial or epiphytic, alpine herb;

stem 5 mm. thick downward when dry, ascending to 20—3 cm., internodes 1-3

cm. long, nodes rather prominent; leaves alternate, elliptic-oblanccolate, apex sharp-

acuminate, minutely hirtellous, base cuneate-decurrent, 3—4.5 cm. wide X 10—13

cm. long, pinnately nerved^ the nerves 5—6 on each side of the prominent midrib,

drying submembranous, translucent, faintly but densely pellucid-dotted; petiole

very short, broadly winged to the base by the decurrent blade, the wings clasping

the stem; spikes 1 mm. thick X 3-5 cm. long, in umbels of usually 3—5 spikes in

the axil of a lanceolate bract, the umbels alternately arranged in an open, divaricate,

paniculate, axillary Inflorescence eventually up to 15 cm. or more long, the basal

part to the first umbel up to 7 cm. long in anthesis; peduncle of individual spike

5-10 mm. long; floral bracts round-peltate; fruit ellipsoidal, rostrate, stigma at

the base of the elongate beak.

Southwestern Panama.

CHiRTQuf: trail from Cerro Punta to headwaters of Rio Caldera, alt. 2250—2500 m.,

Allen 1441; Bajo Chorro, Boquete District, alt. 1800 m., Daiidsoj? 2gg,
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69. Peperomia Williamsii Trel. in Contr, U. S. Nat. Herb. 26:48. 1927.

Veperomia flavhpica Trel. loc. cit. 1927.

A glabrous, succulent, subsimple, arborlcolous herb; stem up to 1 cm. thick

when dry, rather short, internodes 2-3 cm, long; leaves alternate, elliptic-obovate,

apex rounded, obtuse, or abruptly acute, commonly emarginulate, base cuncatc,

dccurrent, 9-11 cm. wide X 15-20 cm. or more long, pinnately nerved to above

the middle, the lateral nerves very slender, about 6 on each side, drying thick,

glossy, coriaceous, opaque, subrevolute; petioles stout, 5-12 cm. long, winged by

the decurrent blade; spikes 2 mm. thick X 10-15 cm. long, closely flowered,

several, solitary, or 2 or 3 from the nodes of a zig-zag, elongated stalk-Kkc con-

tinuation of the stem, inflorescence up to 15 cm. or more long; peduncles of

individual spikes 2-4 cm. long; rachis with anastomosing ridges; bracts round-

peltate; fruit ellipsoidal, about 1 mm. long, rostrate, stigma at the base of an

awl-like, equilong beak with hooked apex.

Panama.

COCLE: Bismarck, above Pcnonome, alt. 600-900 m., Williams 43$- canal zone: Las
Cascadas Plantation, near Summit, Standlcy 25J2g; drowned forest near Vigia and San
Juan on Rio Pequeni, alt. 66 m., Dodge, Steyermark ^ Allen l6j2j—leaves 5-7 X 12-15
cm. PANAMA: Rio Tapia, Standley 26ig6,

The large, succulent, obovate leaves with stout petioles and paniculatcly

clustered spikes are distinctive features of this species. No specific diflferences have

been noted between this species and P. flavhpica.

70. Peperomia Wedelii Yuncker, sp. nov.

Herba subrepens rhizomatosa epiphytica;

caulc dissite villoso, indumento ad 1 mm.
longo, intcrnodiis brcvibus; foliis alternis ob-

lanceolato-cllipticis, apice breviter acumi-

natis, basi cuneatis, plnnatim venosis, venis

utrinque ca. 5, supra glabris subtus ad venas

dissite villosis; petiolo 1-3,5 cm. longo,

dissite villoso; spicis in panlculam tcrminalem

dispositis; pedunculo ca. 1 cm. longo glabro;

drupa angustata erccta oblongo-cylindrica

rostrata.

A subrcpenf , rhizomatous, e p I p h v 1 1 c

herb; stem 2 mm. thick when dry, loosely

villous, hairs up to 1 mm. long, internodes

short; leaves alternate, oblanceolate-elliptic,

apex short-acuniinate, base cuncate-dccur-

rent, 3-5 cm. wide X 10-15 cm. long, pin-

nately nerved, the hueral nerves about 5 on

each side, glabrous above, loosely villous
Fig. 23. Peperomia WcJclii

along the nerves beneath, drying rather
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papery, translucent; petiole 1-3.5 cm. long, loosely villous, shallowly grooved

above; spikes 1 mm. thick X 3-6 cm. long, single or 2-3 in alternate clusters in

an elongated terminal panicle, the lowermost spikes about 7 cm. above the base of

the loosely villous stalk; peduncles of individual spikes about 1 cm. long, glabrous;

floral bracts minute, round-peltate; fruit slender, erect, oblong-cyHndrical, rostrate,

stigma anterior at the base of the short, flexible beak.

Known only from the type locality.

BOCAS DEL TORO: Fish Creek, vicinity of Chiriqui Lagoon, April 9, 1941, H. ton Wedel

200j (Herb. Missouri Bot. Gard., type).

This species appears to be rather closely related to P. cahifolia of Costa Rica.

It differs, however, in the pubescence of the stem, leaves, etc., fewer lateral leaf

nerves, longer petioles and spikes, etc.

71, Peperomia mameiana CDC. in Candollea 1:290, 396. 1923, as P. mawaiana

CDC. in Candollea 2:188. 1925.

A glabrous, rather succulent, rhizomatous herb, on rocks and trees; stem 4-8

mm. thick when dry, rooting at the nodes, internodes 1-2 cm. long; leaves alternate,

elliptic, lance-eUiptic, or suboblanceolate, apex acute, base cuneate-decurrent, 4-10

cm. wide X 15-25 cm. long, obscurely pinnately nerved, the nerves 6-7 on each

side of the stout midrib which continues to the very apex, drying rather glossy,

coriaceous, opaque, narrowly revolute; petiole stout, up to 10 cm. long, channelled

and winged upward by the decurrent blade; spikes 1-1.5 mm. thick X 6-12 cm.

long, densely flowered, loosely paniculate on long, stout, axillary or terminal stalks,

the entire inflorescence up to 30 cm. or more long; peduncles 1-5 cm. long; rachis

with anastomosing ridges; bracts round-peltate; fruit scarcely 1 mm. long, ellip-

soidal, rostrate, stigma anterior at the base of the curved beak.

Central Panama.

CANAL zone: Mamei Hill, alt. 20-90 m., Vlttier 380S; vicinity of Las Cruces, alt.

26-40 m., Seibert 571 ; Barro Colorado Island, Kenoyer 30J; near Salamanca Hydrographic

Station on the gorge of the Rio Pcqueni, alt. 70-80 m., DoJge, Sieyermark ^ Allen

l6j2ja; Experimental Gardens, Lindsay 402a,

72, Peperomia substriata CDC. in Candollea 1:291. 1923.

A moderately large herb; stem somewhat silky-pubescent, erect or scandent,

rooting at the nodes, with erect branches, up to 5 mm. thick when dry, internodes

up to 7 cm, or more long; leaves alternate, elliptic, apex short-acuminate, base

acute, 2-4 cm. wide X 4.5-8 cm. long or up to 6.5 X 16 cm., pinnately nerved

nearly throughout, the lateral nerves 6-8 on each side, appressed silky-villous on

both sides, drying rather thick, opaque; petiole up to 6 cm. long, moderately

appressed silky-villous, channelled and narrowly winged; spikes 2 mm. thick X
6-10 cm. long, closely flowered, several on a bracted, silky-villous stalk 3 cm. or

more long; bracts large, foliar, elliptic-obovate, sparingly silky; peduncle of indi-
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vidual spikes 5-10 mm. long; floral bracts round-peltate, glandular-dotted; fruit

ellipsoidal, about 1 mm. long, rostrate, stigma anterior near the base of the beak.

Costa Rica and adjacent Panama.

BOCAS DEL TORO: Robalo Trail, northern slopes of Cerro Horqueta, alt. 1800-2100 m.,
Allen 4950. CHiRiQui: Bajo Chorro, Boqucte District, rain forest, a!t. 1800 ni., Duiihon
217.

(120)
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FLORA OF PANAMA

Part V. Fascicle 2

RESEDACEAE
A small family of annual or perennial herbs with alternate or fasciculate leaves

and spicate racemes of small, asymmetrical flowers with white or yellowish, cleft

petals. Wo
being native to the Mediterranean area. The genus Reseda (''mignonette", reseda)

has been introduced into Panama and is cultivated in gardens in the Boquete region.

MORINGACEAE
pec

'i

World

resinous or gummy branches, and whitish bark. The leaves are large, alternate,

and twice or thrice pinnate. The inflorescence is paniculate and axillary with

rather mediocre but fragrant, white or reddish flowers. The fruit is a rather large

and elongate, 3 -angled capsule dehiscent by three valves; the seeds are 3 -winged

and oily.

The vernacular name of M. oleifera is "horseradish tree" or marango, a name

arising from the flavor and odor of the roots. The oil from the seeds is comestible

or may be used as a substitute for ben oil which is produced as a lubricant for

pf

CRASSULACEAE
Usually fleshy or succulent herbs or subshrubs, with thick stems and alternate

(infrequently opposite), many-ranked leaves. Leaves usually thick and fleshy,

mostly simple and entire or crenulate, infrequently pinnately compound, in many

species living for a considerable time after being removed from the plant and in

some cases capable of producing plantlets from the marginal indentations. In-

florescence frequently cymose, less often racemose or paniculate. Flowers typically

coarse and stiff, perfect, regular, polypetalous or sympetalous; calyx 4- to 5-parted,

the sepals free or united; petals 4-5, free or united, mostly persistent; stamens in

1 or 2 cycles, each cycle isomerous with the petals; carpels as many as the petals

or sepals, essentially free or united at the base, the ovules usually numerous from

norm Fruit

follicular from the individual carpels; seeds small, punctulate.

Issued June 24, 1950.

(121)
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A family represented in almost all parts of the world, especially in Africa; best

represented in warmer latitudes, not uncommonly under subalpine conditions.

A. Berger (in Engl & Prantl, Nat, Pflanzcnfam, 18a:352-483. 1930) probably

has given the most acceptable recent treatment of the family.

a. Tall herbs; leaves opposite, pctiolatc, often pinnate; flowers 4-mcrous,

the calyx tubular, inflated 1. Bryophyllum
aa. Small herbs; leaves spiral, sessile, simple; flowers 5-mcrous, the sepals

essentially free 2. EcHEVERiA

1. BRYOPHYLLUM Salisb.

Bryophyllum SaHsb. Parad. Londim pi. J. 1805.

Physocalycium (?) Vest, in Flora, III, 2:409. 1820.

Crassoui'ia Commcrs. ex DC. Prodr. 3:395. 1828.

Kalanchoe R. Hamct, in Bull. Herb. Boiss. II, 7:870. 1907, in part.

Erect, succulent, perennial herbs or subsbrubs, usually glabrous. Leaves mostly

simple but sometimes pinnatcly compound, opposite, thick and fleshy. Inflorescence

usually a terminal panicle. Flowers perfect, regular, usually nodding, mostly

4-merous; sepals 4; usually united into an Inflated tube; petals 4, sympetalous,

somewhat exceeding the calyx, usually constricted above the ovary, the lobes

shorter than the tube; stamens inserted on the lower corolla tube, the filaments

about equalling the corolla; carpels partly united or distinct; ovules numerous;

disc bearing 4 glands or scales. Fruit normally of 4 follicles.

The genus is distinguished from the New World genera of the family in pos-

sessing the large, inflated calyx and opposite, sometimes compound leaves. It

resembles the African and Asian genera Kalanchoe and Kitchingia^ differing from

these in the insertion of the stamens toward the base of the corolla tube in the

large, nodding flowers. A single species is naturalized widely in Panama, but is

not frequently collected.

1. Bryophyllum pinnatum (Lam.) S. Kurz, in Jour. Asiatic Soc. Bengal 40^:52.

1871.

Cotyledon plnnata Lam. Encycl. Meth. 2:141. 1786.

Calatichoe pinnata Pers. Syn. PL 1:446. 1805.

Bryophyllum calycirtum Salisb. Parad. Londin. pL J. 1805.

Perennial, Httle-branched herb as much as 1 m. tall or taller, the stems fleshy,

glabrous, lustrous, the roots diffuse. Leaves opposite, simple or less frequently

3- to 5 -pinnate (usually both simple and pinnate leaves on the same plant), in

compound leaves the terminal leaflet the largest; blade of leaf or leaflets oblong,

rounded at base and apex; coarsely crcnate, glabrous, as much as 13 cm. long and

7 cm. broad, fleshy and obscurely nerved, capable of producing plantlets from the

indentations of the leaf margin; petiole conspicuous, commonly 3-4 cm. long on
older leaves, fleshy, glabrous, widened toward the base, exstipulate but with de-

nt intcrpetiolar lines on the subtending intcrnode. Inflorescence a glabrous,

terminal, thrice-compound panicle as much as 5 dm. long, the bracts and bractlets
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minute and caducous. Flowers large and conspicuous, with pedicels mostly about

1 cm. long; calyx broadly tubular, inflated, usually about 3 cm, long and 1 cm.

broad, 4-lobed for one-fourtb or one-fifth its length, greenish often tinged reddish;

corolla tubular, 4—5 cm. long, mostly enclosed by the calyx, markedly constricted

just above the ovary and thence ventricose, 4-lobed, the lobes triangular and

acuminate, glabrous, reddish; stamens 8, inserted at the base of the corolla tube,

the filaments almost as long as the corolla.

Native of tropical Africa and Madagascar; introduced and naturalized in the

tropics throughout the world.

CHiRiQuf: Boqucte, Woodson ^ Schery JSQ,

The species Is quite common In the American tropics, both as a cultivated plant

and as an escape. The rather bizarre flowers are not unattractive and the peculiar

ability to produce plantlets at the notches of the leaves enhances its interest, earning

the popular names "life plant" and ho]a del aire, Standley reports (Fl, Panama

Canal Zone, p. 187. 1928) : "Among the West Indians of the zone [Canal Zone]

a favorite method of testing the fidelity of a sweetheart is to place a leaf of this

plant above one's door. If a new plant is produced at each notch, her faithfulness

can not be questioned."

2. ECHEVERIA DC.

EcHEVERiA DC. Prodr. 3:401. 1828.

Caulescent or scarcely stemmed perennial herbs, the leaves frequently borne in

a basal rosette, fleshy and succulent. Leaves spirally arranged, sessile, entire, usually

glabrous and somewhat glaucous. Inflorescence usually a lax spike or raceme, the

flowers arising singly or in pairs in the axils of the reduced stem-leaves. Flowers

fleshy, variously colored; sepals 5, more or less free, equal or unequal, frequently

erect, mostly greenish; petals 5, usually exceeding the sepals, free or somewhat

united at the base, frequently erect and angled; stamens 10, the outer cycle mostly

Inserted at the base of the petals; carpels 5, united at the extreme base, tapered

into slender styles. Fruit follicular.

An Interesting and attractive genus much used for ornamentals because of the

rosettes of thick, handsome foliage. Distinctive characters frequently are lost in

making herbarium sheets of such succulents, which may account for the widespread

confusion of species limits. Fiortlculturallsts have been particularly concerned

with the difficulty in naming specimens accurately, and such students of the group

as Britton and Rose (N. Am. Fl. 22:13-26. 1905) and von Poellnitz (Fedde Rep.

Spec. Nov. 39:193-270. 1936) apparently have overdone the splitting of species.

The genus occurs in the southern United States to middle South America, cen-

tering in Mexico. A single species is known to occur In Panama.

1. EcHEVERiA AUSTRALis Rosc, in BuU. N. Y. Bot. Gard. 3:6. 1903<

Caulescent, little-branched, succulent herb to a few decimeters tall, glabrous

and more or less glaucous. Leaves sessile, obovate or spatulate, up to 7 cm. long

im)
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and almost 3 cm, broad in the larger, basal leaves, progressively smaller along the

flowering stems, rounded or abruptly acute at the tip, broadly cuneate at the base,

entire. Inflorescence terminal, appearing racemose by the insertion of flowers In

the axils of reduced, frequently caducous leaves; pedicels 2-5 mm. long. Flowers

moderate, pink; sepals 5, narrowly or broadly ovate, rather unequal, 5-10 mm.

long; petals 5, lanceolate, about 1 cm. long, rather thick and rigid, mucronate-

acute, essentially free; stamens 10, almost equalling the petals; filaments slender,

glabrous; anthers oblong, about 1 mm. long.

Costa Rica and Panama.

CHiRiQuf: Rio Chirlqui Viejo valley, P. White 39-

\

PODOSTEMONACEAE

By p. van ROYEN

Small, usually matted herbs growing in rapids and waterfalls, flowering when

the water subsides seasonally, very variable in size, the smaller ones thallold and

closely adhering to the supporting rocks, the larger ones with distinct stems often

arising in pairs from long and thin roots, in other Instances rootless; sterile plants

often larger and coarser than the fertile ones. Leaves alternate, di- or tristlchous,

in the stcmlcss species sometimes united at the base and springing In 2 rows from

an irregular base, entire or much divided, sometimes with bundles of minute

threads on one or both sides; stipule 1, a sheath and a ligula sometimes present.

Flowers solitary or fascicled between the leaf-bases or at the ends of short branches

or In distinct Inflorescences, hermaphrodite, actlnomorphic or zvgomorphic, the

younger ones enveloped by a thin spathe or by a few leaves. Tcpals 2 to many,
n

distinct or reduced to minute scales, free or united. Stamens 1 to many, alternate

with the tepals In a complete or Incomplete v/horl, free or united to the tepals;

anthers sagittate, 4-cellcd, dehiscing by 2 longitudinal slits, introrse or extrorse,

dorsl- or baslfixed; pollen 1- or 2-celled. Ovary superior, sometimes oblique or

nearly perpendicular to the (frequently) distally enlarged pedicel, 2- or 3-, or

sometimes 1 -celled; carpels equal or unequal, ribbed or smooth without, the

placenta axilc, fleshy, with 2 to numerous anatropous ovules; ovules with 2 in-

teguments; styles 2-3, free or cohering, each with a distinct stigma. Fruit de-

hiscing septlfragal with 2 or 3 valves, In fruits with unequal cells the smallest

valve sometimes soon falling oflf; seeds 2 to many, w^ithout endosperm.

About 200 species distributed in the tropics throughout the world, ascending

the southern Appalachian Mountrins in the southeastern United States,

a. Flower buds enclosed between a few leaves; perianth distinct; ovary
3-cellcd; leaves entire 1. Tristicha

an. Flower buds enclosed in a membranaceous spathe; periantli reduced to

minute scales; ovary 2-ce!led; leaves much divided...... 2. Maratjikum
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1. TRISTICHA Du Petit Thouars

Tristiciia Du Petit Thou. Gen. Nov. Madagasc. 2. 1806.

Dufourea Bory, ex Willd. Sp. PI. 5:55. 1810.

Philocrena Bong, in Mem. Acad. Sci. St. Petersb. VI, 3-:80-82. 1835.

Potamobryon Liebm. in Forhandl. Skand. Naturf. Kjoeb. 5:512. 1847.

Moss-like herbs widely diflfering in shape and size, much branched, forming

dense mats on rocks; stems thin, terete. Leaves tristichous, the rows in the older

plants sometimes indistinct, entire, membranaceous, nerved or unnerved, the apex

obtuse or acute, often divided into 2 or 3 parts in older leaves. Flowers terminal

or on short side-branches, enclosed between 2-3 distinctly larger leaves when

young; perianth well-developed, membranaceous, 3 -partite, marcescent; stamen

1, the filament slender, the anther ovate, introrse, with elongate connective, the

pollen globose; ovary 3 -celled, with 3 equal carpels, ovoid to subglobose, rounded

or attenuate at the base, the placentas swollen, dehiscing with 3 equal valves each

with 3 ribs; seeds numerous.

Tropical and subtropical America, Africa, and Asia.

Fig. 54. Tristicha trifaria

1. Tristicha trifaria (Willd.) Tul. in Arch. Mus. Hist. Nat. 6:179-189. 1852;

Warming, Fam. Podost. 6:28-30, /. 24. 1901.

Dufourea trifaria Willd. Sp. PI. 5:55. 1810; in Mag. Ges. Naturf. Fr. Berlin 5:63-64.

1811.

Dufourea bypuoidcs St. Hil. in Mem. Mus. Paris 10:472. 1823.

Tristicha hypnoiJcs (St. Hil.) Spreng. Syst. Veg. 4^:10. 1827; Cario, in Bot. Zeit. 39:25,

tab. 1-24. 1881.

Dufourea Boryi A. Rich, in Chev. Diet. Drogues 5:636. 1829.

Philocrena pusilla Bong, in Mem. Acad. Sci. St. Pttcrsb. VI, 3^:80, tab. 6, 1835.
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Potamohryon coucbnium Licbm. in Forhandl. Skand. Naturf. Kjocb. 5:513. 1847.

Pofamobryon laxum Llebm. loc. cic, 514. 1847.

Potamobryon patithim Liebm. loc. cit. 515. 1847.

Trhticbta c(»icinna (Liebm.) I. M. Johnston, in Sargentia 8:130. 1949.

Small herbs with shoots forming dense mats attached to much-branched roots;

stems terete, 0.2-9.0 cm. long. Leaves tristichous, the rows at first regularly

alternating with one another, the older leaves in irregular whorls of 3-6; one row

always on the dorsal side of the stem, these ovate, 0.5 mm. wide to 1 mm. long;

the otKer two rows lateral and at the same level, obliquely inserted, these spathulate,

to 1 mm. wide, to 3 mm, long; all leaves definitely nerved, entire, obtuse, sessile,

sometimes all alike or the older with 2-4 acute apices; fertile branches with 2-3

membranaceous leaves 2.0-2.5 mm. long, which enclose the young flower. Perianth

3 -fid or -partite, the lobes obtuse, nerved, 1-2 mm. long; stamen 1.5-2.5 mm.
long, the filament spathulate, distinctly nerved, 1-2 mm. long, the anther sagittate

or ovate, truncate, slightly cmarginate at the base, about 0.8 mm. long; pollen

globose, 16-17 fi In diameter, yellowish; ovary ellipsoid, roundish or attenuate at

the base, 0.5-1.0 mm. long, about 0.8 mm. In diameter; styles 3, linear, about 0.5

mm. long, often papillate; pedicel 3-15 mm. long, terete.

Widespread in Central and South America, Cuba, and Africa.

CANAL zone: Rio Pedro Miguel, StauJley 2Qpjj, ^9034; Rio Paraiso, Sfamllcy 2gS/S;
Quebrada Ancha, Steyermark & Allen T^^IJO; Las Cascadas, near Summit, Dodge & Hunter
5. ».; Rio Boqucron, Steyermark & Allen //^i/; Rio Indio, Dodge & Allen 17400.

2. MARATHRUM Humb. & Bonpl.

Maiiatiirum Humb. & Bonpl. PL Aequinox. 1:40-41, tab. II. 1808.

Lack Mart. Nov. Gen. & Sp. 1:6. 1824.

Small to medium-sized stcmless herbs known to be attached to roots in only a

few species, the sterile plants often larger and coarser than the fertile, with an

irregular, sometimes branched, adhesive base. Leaves either distichous or inserted

along the margin of the thallold base, repeatedly pinnate with all the pinnae alter-

nate or slightly opposite, or entire with a few lobes along the margin; petiole

sometimes fleshy, often dilated at the base. Flowers at first enclosed in a persistent,

membranaceous spathe which splits irregularly at the tip, 1 to many, solitary or

fascicled between the leaf-bases; pedicel scarcely enlarged at the tip in some species,

In others abruptly enlarged; tepals 3-25 in a complete or incomplete whorl, in-

conspicuous, squamiform to filiform, Inserted on the margin of the receptacle in

species with enlarged pedicels, but sometimes inserted at different levels In species

with normal or scarcely enlarged pedicels; stamens 2-25, in a complete or incom-

plete whorl (the latter unknown in Panamanian species), rarely united at tKe base,

the filaments lanceolate, 3 -angled at the base, sometimes branched, nerved, the

anthers sagittate, introrse; pollen ellipsoidal to subglobose, 3-sulcate; ovary 2-

cclled, ellipsoidal, attenuate at the base, with 2 equal carpels, 8-ribbed; placenta
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of the same shape as the ovary, with many ovules; styles 2, fiUform or cylindric,

cohering at the base or very rarely free, often emarginate. Fruit with 2 equal,

persistent, 5-ribbed valves.

Central America, Antilles, northwestern South America,

a. Pedicels not thickened at the tip; leaves 3-5 times pinnate.

b. Stamens one-third to one-half as long as the ovary; pollen ellipsoidal,

17 y 14 fi
1. M. STENOCARPUM

bb. Stamens about as long as the ovary.

c. Tepals 0.5-1.0 mm. long; styles 2-3 mm. long; pollen ellipsoid,

16 X 13 H-
^' ^^* ^XYCARPUM

cc. Tepals 0.5 mm. long or shorter; styles 0.5-2.0 mm, long.

d. Leaves shorter than 3 cm., usually some dilated and cuneately

fasciate-fiabelliform; pollen subglobosc, 15 X 14 ft -3. M. pusillum

dd. Leaves 0.5-20 cm. long, of essentially similar form throughout.

e. Ultimate leaf-divisions filiform or nearly so.

f. Leaf rachis not winged, transparent when young; pollen

narrowly ellipsoid, 20 X H M; styles 0.5-1.0 mm. long 4. M. LEPTOPHYLLUM

ff. Leaf rachis distinctly winged, not transparent when young;

pollen ovoid, 16 X 14 fx; styles 1.0-2.0 mm. long .5. M. indifferens

ec. Ultimate leaf-divisions usually round to spathulate or tri-

angular, not filiform,

f. Leaf rachis narrowly winged; ovary 2.5-3.0 mm. long;

pollen subglobosc, 15 X 14 M ^' M. cheiriferum

ff. Leaf rachis not winged; ovary 3.5-4.0 mm. long; pollen

ellipsoid, 17 X 14 M 7. M. Allenii

aa. Pedicels thickened at the tip; leaves repeatedly bifurcate 8. M. foeniculaceum

Fig. 5 5. Marathrum stcnocarpum

1. Marathrum stenocarpum (Wedd.) v, Royen, comb. nov.

Marathrum Schiedeanuyn (Cham.) Tul. var. stenocarpum Weddell, in DC. Prodr. 17:54.

1873.

Small to medium-sized heAs; base cuneiform to more or less discoid, 1-2 cm.

wide, 1-3 cm. high. Leaves 3 times pinnate, 3-20 cm. long, all the pinnae ascend-

ing at an angle of about 45°; primary pinnae 0.5-5.0 cm. long, 2-15 cm. apart;

secondary pinnae 1-7 mm. long, 2-5 mm. apart; tertiary pinnae repeatedly forked,
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Fig. 56. Muruthrum oxycarpum

the ultimate divisions to 1 mm. long and 0.3 mm. wide, spathulate, acute, mostly

nerveless; petiole 0.5-8.0 cm. long, 1-2 mm. wide, flattened, membranaceously

dilated at the base and with a more or less distinct, obtuse, membranaceous Hgula

LO-1.5 mm. long. Flowers few, solitary; pedicel 1-4 cm. long; young spathe

clavate, acute, 1.0-L25 mm. long, the older infundibuliform, 3-5 mm. long;

tepals 9, lanceolate, acute, nearly 1 mm. long; stamens 9, 1.5-2.0 mm. long, the

filaments lanceolate, about 1.5 mm. long, the anthers obtuse, nearly 1 mm. long;

pollen ellipsoidal, 17 X H /x, the lobes tapering toward one of the poles; ovary

narrowly ellipsoid, acute, attenuate at the base, with 6 indistinct ai

distinct ribs marking the sutures, 3.5-4.0 mm. long, the styles 2, cyHndricnl, 3-

edgcd at the base, the narrow wings passing Into the midribs of the valves, papillate

at the apex only, about L5 mm. long. Fruit with 2 distinctly 5-ribbed valves.

Panama and Colombia.

d 2 more
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PANAMA: Juan Diaz River, Killip Jjpo. canal zone: Rio Boqueron, Steyermark

& Allen 17255.

2. Marathrum oxycarpum Tul. in Ann. Sci. Nat. Ill, 11:94. 1849.

Medium-sized herbs; base 2.5-30.0 mm. long, 2-8 mm. wide. Leaves 3 times

pinnate, 3-50 cm. long, with all the pinnae alternate and ascending at an angle of

30-60°; primary pinnae 0.3-9.0 cm, long, 0.2-3.0 cm. apart; secondary pinnae

0.1-2.5 cm. long, 0.5-7.0 mm. apart, sometimes subopposlte; tertiary pinnae 3-10

mm, long, 1-2 mm. apart, alternately pinnate with forked lobes, the ultimate

divisions spathulate, acute, nerveless, rarely distinctly nerved, to 3 mm. long and

0.3 mm. wide; petiole flattened, slightly ribbed, membranaceously widened,

0.3-12.0 cm. long, 0.5-4.0 mm. wide; rachis straight, with an obtuse membrana-

ceous llgule about 2 mm. long. Flowers soHtary; pedicel 4-9 cm. long; young

spathe clavate, acute, 2-5 mm. long, the older Infundibuliform, 8-10 mm. long;

tepals 8-10, triangular, acute, 0.5-1.0 mm. long; stamens 8-10, 5-6 mm. long,

the filaments lanceolate, membranaceous, somewhat scaphiform at the base, 4.0-4.5

mm. long, the anthers obtuse, 1-2 mm. long; pollen ellipsoidal, 16 X 13 /x, the

lobes tapering toward one of the poles; ovary ellipsoid, acute, base attenuate, flat-

tened, 3.5-5.0 mm. long, 1.5-2.0 mm. wide, ribs 8, distinctly raised, the styles

filiform, with widened sometimes cmarglnate apex, 2-3 mm. long. Fruit with 2

equal, distinctly 5-ribbed valves.

Honduras, Panama, and Colombia.

cocLE; Penonome, Williams 371. Panama: Rio Sta. Maria, Scemann 34.

um
Herbae pusillae. Folia plnnata; pinnis primariis fere 8 pro folio, Interdum ala

lata ad rhachem dccurrente; pinnis secundariis Interdum suboppositis; plnnis

tertlariis repetito furcatis; laciniis ultlmls lanceolatis, acutis, enerviis, 0.5-2.0 mm.

longis; incisionlbus obtusls. Flores 1-3, solitarii vel fasciculati; pedicello aplce

non dilatato; spathella juvenile clavata, acuta, vetusta infundlbuUforme; tepalis 7,

squamlformibus; staminibus 7, filamentls lanceolatis basi trlangulare; antheris

obtusls, emarglnatis vel mucronatis; granulls poUlnis subglobosis; ovarlo ovoidco,

acuto, basl attenuato, valde applanato, distlncte 8-costato, costis paulo promincnti-

bus, duobus eorum Indistlnctlssimis; stylls cylindrlcis, aplce oblique truncatis, facie

interne emarglnatis, aliquando papillatis. Fructus valvis 2 acquallbus, utraque

valva 5-costata.

Small species with base 1-4 mm. long and wide, 1-2 mm. thick. Leaves

pinnate, 0.5-2.5 cm. long; primary pinnae about 8 per leaf, 1-7 mm. long, some-

times with a broad wing running down the rachis; secondary pinnae 0.5-2.5 mm.

long; tertiary pinnae repeatedly forked, 1.0-2.5 mm. long, the ultimate divisions

lanceolate, acute, nerveless, to 2 mm. long, the Incisions obtuse. Flowers 1-3,

solitary or in small groups; pedicel 0.7-2.0 cm. long; young spathe clavate, acute,

splitting at the top or side, 1.5-3.0 mm. long, the older infundibuliform, 4-5 mm.

lone:; tepals 7, squamiform, about 0.3 mm. long; stamens 7, about 3.5 mm. long,
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Fig, 57. Marat/jrum pusillum

cm.

filaments lanceolate, 3-sided at the base, about 2.5 mm. long, anthers LO-1.5 mm.
long, obtuse, cmarginatc or mucronate, the thecae unequal; pollen subglobose,

about 15 X H ^; ovary ovoid, acute, base attenuate, strongly flattened, with 8

very slightly raised ribs (2 of them vcr}^ indistinct), 2.0-2.5 mm. long, about 1

mm. wide, the styles cylindrical, apex obliquely truncate, cmarginate at the inner

side, slightly papillate, 1.5 mm. long. Fruit with 2 equal 5-ribbed valves. Leaves

sometimes with a dilated and cuneately fasclatc-flabclliform rachis about 1

long and 2-3 mm. wide at the tip and there with 3-5 lobes with ultimate divisions

as described above.

PANAMA: Chagres River, Piftier 2303 (holotype in U. S. Nat. Herb.).

This species is recognized easily by Its size, since It is the smallest Maratlnnm
ever found. The cuncate leaves, which are often on the same specimen with the

normal leaves, are characteristic, too, and by these leaves the plants are different

from all other Marathrums,
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Fig, 58, Marathrufft Icptophyllum

4. Marathrum leptophyllum v- Royen, sp. nov.

Herbae parvae, acaules e radicibus longis, tenuibus appalantisque binatlm

nascentes. Folia tenuia, 3- vel 4-tlm pinnata; petiolo juventate byalino, intcrdum

brevi tenui ligula 1 mm. alta instructo; pinnJs primariis pinnatis vcl bifurcatis;

pinnis tcrtianis repetito bifurcatis, laciniis ultimis lanccolatis, subfiliformibus,

membranaceis, acutis, encrviis, Flores pauci, juveniles soli noti: spatha 3-5 mm.

longa, clavata, mucronata, subpapillosa, adulta ignota; tepalis 7, lanceolatis, acutis;

staminibus 7, filamentis membranaceis, lanceolatis; antheris obtusis vcl emarginatis;

granulis poUinis 20 X H /^j lobis angustis, ovoideis; ovario ovoideo, acuto, basi

rotundato vel attenuato, applanato, costis 8, quarum 2 indistinctis; stylis filiform-

Ibus, apice oblique truncatis, facie interne emarginatis. Fructus valvis 2 aequalibus,

utraque valva 5-costata, costis prominentibus.
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Herb with small shoots arising in pairs from long, thin, flattened roots; base

about 0.5 cm. long and wide, 2 mm. thick. Leaves delicate, repeatedly pinnate,

3-6 cm. long, with all the pinnae ascending at an angle of 45-90°; petiole 0.5-1.5

cm. long, about 1 mm. wide, membranaceous, transparent when young, sometimes

with a distinct, membranaceous ligule about 1 mm. high at the base; primary

pinnae 2.5-15.0 mm. long, pinnate or forked, alternate or slightly opposite;

secondary pinnae 2-6 mm. long; tertiary pinnae repeatedly forked, about 2.5 mm.
long, the ultimate divisions lanceolate, membranaceous, nearly filiform, acute,

nerveless, to 2 mm. long. Flowers few, only young ones known: pedicel 1.5—2.0

cm. long; spathe clavate, mucronate, slightly papillate, 3-5 mm. long; tepals 7,

lanceolate, acute, about 0.5 mm. long; stamens about 2.5-3,0 mm. long; filaments

membranaceous, lanceolate, 1.5-2.0 mm. long, the anthers obtuse or cmarginate,

1,0-1.5 mm, long; pollen 20 X 1 1 /^j lobes narrow, tapering toward the 2 poles;

ovary ovoid, acute, rounded or attenuate at the base, 2.5-3.0 mm. long, about 1.5

mm. wide, flattened, 8 -ribbed, all the ribs very slightly raised, 2 of them indistinct;

styles 2, filiform with obliquely truncate apex, emarginate at the inner margin,

0.5-1.0 mm. long. Fruit with 2 equal valves, each distinctly 5-ribbcd, the ribs

slightly raised, 2.5-3.0 mm. long.

CHiRlQUi: Boqucte, Woodson ^ Scbery 8oj (holotype in Gray Herb.; isotype in

Herb. Missouri Bot. Gard.).

This species somewhat resembles young specimens of Marathrum hnliffercNs

but differs from that species because the rachis and petiole are not winged. It

differs from all the other Maratlynim species in its transparent petioles, its nearly

filiform ultimate leaf-divisions which also are transparent, and in the long and

very narrow but distinctly 3-sulcate pollen grains. It closely resembles M. tetmey

but that species has only 2 or 3 stamens and its rachis and petiole are narrowly

winged.

5. Marathrum indifferens v. Royen, sp. nov.

Folia ea Marathri tcuui simulantia sed basi instructa dilatationcm membrana-

ceam distlncte punctatam, 3- vel 4-tim pinnata; pinnis primariis ala lata rhachi

adnatis, interdum fere opposltis, 60-90^" rhachi decllnatis; pinnis tertiariis repetito

bifurcatis, laciniis ultimis subfiliformibus, acutis, erneviis. Flores pauci; spathellis

demum 4-12 mm. longis; pedicello saepe 2-alato; tepalis 5-8, squamiformibus;

staminibus 5—8, filamentis lanceolatis, membranaceis, antheris acutis vel emargin-

atis; granulis pollinis 16 X 14 i^; ovario ovoideo, 8-costato; stylis juvenilibus O.S

mm., veteribus 1.5-2.0 mm. longis, linearibus, aplce cmarginato vel acuto.

Small herb; base branched or unbranched, 0.5-4.5 cm. long, 0.5-10.0 mm.
high, 1—3 mm. thick. Leaves 0.5—15,0 cm. long, 3—4 times pinnate, with all the

pinnae alternate or slightly subopposite and ascending at an angle of 60-90°;

primary pinnae 1-3 cm. long, widened in the axil and with a distinct wing decur-

rcnt upon the rachis; secondary pinnae 1-4 mm. long, the ultimate divisions 0,5-5,0

mm. long, nearly filiform, acute, nerveless; petiole terete or flattened, widened at
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Fig. 59. Maraihrum inJifferens

the base, 0.5-3.5 cm. long, 0.5-1.5 mm. wide, dilated with 2 pointed wings at the

base. Flowers few; pedicel terete or sometimes 2-winged, 1.5-5.0 cm. long; young

spathe unknown, the older infundibuliform, 4-12 mm. long; tepals 5-8, squami-

form, 0.5 mm. long or shorter; stamens 5-8, 3.0-6.5 mm. long, the filaments

lanceolate, membranaceous, 2.5-5.0 mm. long, the anthers acute or emarginate,

1.0-2.2 mm. long; pollen ovoid, 16 X 14 fx, 3-Iobed, lobes tapering toward one

pole; ovary ovoid, acute, base attenuate, 2.2-4.0 mm. long, 1.5-1.8 mm. broad,

flattened, 8-ribbed; styles 1-2 mm. long, linear, emarginate or acute. Fruit with

2 equal valves, each 5-ribbed.

Mexico, Guatemala, British Honduras, and Panama.

CANAL zone: Rio Indio, Dodge & Allen iT39^y ^7399 (holotype in Herb. Utrecht;

ISOTYPE in Herb. Missouri Bot. Gard.) ; Rio Boqueron, Steyermark & Allen 17256;

Quebrada Ancha, Steyermark & Allen 17TI/'. chiriqui: San Felix, Tittier 5430,

tentie

distinctly winged; while the latter species has 2 ndiff^

very

5-8

stamens. The distinctly pointed dilation at the base of the petioles characterizes

fferens from all other species of Marathrnm.
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Fiy. 60. MarafhrN?7i chehiferum

6. Marathrum cheiriferum v. Royen, sp. nov.

Herba pusilla vel mcdiocris, acaulis; basi irregulari. Folia bis- vcl ter-pinnata,

2-20 cm. longa; pinnis primarlis Icvitcr nervatis, 30-45° declinatls> lacinils ultimis

ovatis, obtusis vel acutis, Icviter nervatis vel encrvatis, vcl interdum oblongis,

rotundatis, margine crenulato-Iobatis, 0.3-LO mm. longis, 0.3-0.8 mm. latls;

petiolo tereti vel applanato, rhachide striata, anguste alata. Flores pauci, solitarii;

spathella claviformi, acuta, deinde infundibuliforml; tepalis 6-8, triangularibus,

acutis, minus quam 0.5 mm. longis; stamimbus 6-8, filamcntis subulato-lanceolatis,

nervatis, anthcris aplce obtuso vcl mucronato; granulis pollinis globosis, 15 X 14 /a;
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ovario ellipsoideo, apice acuto, basi attenuate, costis 8 distinctis, costis suturalibus

juventute Indistinctis; stylls filiformibus vel spatbulatis apicc cmarginatis, obtusis,

basi paullo connatis, leviter papillatis; capsula valvis 2 aequalibus, distincte 8-

costatis.

Small to medium-sized herbs; base irregular, 0.5-2.0 cm. long, 2—8 mm. wide,

1—2 mm. thick. Leaves 2-3 times pinnate, with all the pinnae ascending at an

angle of 30-45°, 2-20 cm. long; primary pinnae 0.6-4.0 cm. long, 10-20 per

leaf, the ultimate pinnae a few times forked; ultimate divisions to 1 mm. long and

about 0.5 mm. wide, ovate, obtuse to acute, slightly nerved or nerveless, or the

ultimate divisions rotundate and margins crenulate to lobcd; petiole terete to

flattened, 0.5—5.0 cm. long, 0.5-2.0 mm. wide at the base, the rachis distinctly

striate and narrowly winged. Flowers few, solitary; pedicel terete, 0.5-5.0 cm.

long; young spathe clavate, acute, 2—5 mm. long, the older infundibuliform, 6—10

mm. long; tepals 6—8, triangular, acute, less than 0.5 mm. long; stamens 6-8,

3.0-5.5 mm. long; filaments at first subulate but later lanceolate, membranaceous,

3-sided at the base, 2.5-4.5 mm. long; anthers obtuse or mucronate, 1.0—1.5 mm.
long; pollen globose, slightly 3-sulcate, 17 X 14 />i; ovary ovoid to ellipsoid, acute,

base attenuate, slightly flattened, definitely 8-ribbed, 2 of the ribs indistinct, in

young flowers 2.5-3.0 mm. long, 1.0-1.5 mm. wide; styles filiform or spathulatc,

obtuse, emarginate, slightly papillate, 1.0—1.5 mm. long. Fruit with equal valves,

each distinctly 5-ribbed.

Costa Rica, Panama, and Colombia.

cocle: Rio Mata Ahogada, Valle Chiquita, Martin SQ/Q; Rio Anton, Ilioitcr ^ Allen

JjT. PANAMA: Rio de Jcsiis, Boiichc s. n. (holotype in Herb, N. Y. Bot. Gard.).

Closely resembles M. wiruitiflornm but is easily distinguished by the shortly

triangular ultimate leaf-divisions, those of the latter being spathulate.

7. Marathrum Allenti Woodson, in Ann, Mo. Bot. Gard. 25:827. 1938.

Small herbs; base irregular, sometimes branched, 0.5-7.0 cm. wide, 0.5—4.0 cm.

high. Leaves 1—20 cm. long, 3—4 times pinnate, with all the pinnae ascending at

an angle of 30-60°; primary pinnae 0.3-3.0 cm. long, membranaccously widened

in the axils; secondary pinnae 1—1.5 mm. long, the ultimate pinnae a few times

forked, the ultimate divisions spathulate, mostly acute, nerveless or seldom indis-

tinctly nerved, to 1.5 mm. long and 0.3 mm. wide; petiole dilated at the base, with

a membranaceous, acute to obtuse or emarginate ligule 1-2 mm. long and 1 mm.
wide, which sometimes is markedly shifted toward the ventral side, 0.3—7.0 cm.

long, 0.5-2.0 mm. wide. Flowers several; pedicel 1.0-7.5 cm. long, terete or 2-

winged; spathe clavate, the young 2-8 mm. long, obtuse or mucronate, smooth or

slightly papillate, the older infundibuliform, 7-15 mm. long; tepals 6-9 ^ scale-like,

0.5 mm. long or shorter; stamens 5-9, 4.0-5.5 mm. long, the filaments lanceolate,

membranaceous, sometimes split at the top, the anthers acute, obtuse or emarginate.
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Fig. 61. Maratbrum AUcnil

1,0-2.5 mm. long; pollen ellipsoidal, 17 X 14 ^, the lobes tapering toward one

pole; ovary ovoid or ellipsoid, 3.5-4.0 mm. long, terete, acute, sessile or attenuate

at the base, 8-ribbcd, the ribs slightly raised; styles filiform, narrow, 3-sided at the

base, obtuse or slightly cmarglnate, papillate, nerved, 0.5-2.0 mm. long. Fruit

with 2 equal 5-rIbbed valves, the ribs but slightly raised.

Panama.

ciTTRiQui: Remedios, Pit tier 5443- cocle: El Valle dc Anton, Allen 82; same

locality, Wooihon fi> Schcry 160,
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8. Marathrum foeniculaceum Humb. & Bonpl. PL Aequinox. 1:40, tab. II,

1808.

Lach foeniciilacea (H, & B.) Mart. Nov, Gen. & Sp. 1:6, 1824,

Medium-sizcd herb; base irregular, 0.5—2.0 cm. long, 1.0—1,5 cm. wide. Leaves

2.5—3 5.0 cm. long, repeatedly bifurcated or rarely 3—6 times pinnate; lateral lobes

3—6 times bifurcated or rarely pinnate, 0.5—10.0 cm. long, ascending at an angle

of 3 0-60°, the ultimate divisions 0.5-12.0 mm. long, narrow, obtuse or acute,

nerveless or very rarely nerved; petiole 1—8 cm, long, flattened, membranaceously

widened at the base, with a distinct, sometimes very irregular ligule 2—3 mm. long

and 5 mm. wide. Flowers solitary or in fascicles between the leaf bases; pedicel

1.0-1.5 cm. long, thickened into a disc at the tip; young spathe acute, 0.5-1.0 cm.

long, the older tubular or infundibuliform, 0.5—LO cm. long; tepals 5—8, triangular,

acute or acuminate, about 1 mm. long; stamens 5—8, 3.5—5.5 mm. long, the fila-

ment lanceolate, scaphiform at the base, sometimes slightly united, 3—4 mm. long,

the anthers obtuse, about 1 mm. long; pollen nearly globose, about 18 X 15 ft,

the lobes very wide at one pole and tapering toward the other; ovary ellipsoid,

acute, base attenuate, flattened, distinctly 8-ribbed, 3.0—4.5 mm. long, 1.0—1,5 mm.
wide; styles flattened or subulate, acute or emarglnate, 1.0-2.5 mm. long. Fruit

dehiscing with 2 equal, 5-ribbed valves.

Mexico to Colombia.

Panama: locality unknown, Hayes 824,

SAXIFRAGACEAE

By ELIZABETH McCLTNTOCK

Deciduous or evergreen shrubs or small trees, or perennial, rarely annual, herbs.

Leaves alternate or opposite, mostly simple but variable in form, usually without

stipules. Inflorescence various; flowers mostly perfect and actinomorphic, medium-

sized or small, rarely large and showy; receptacle various, flat or often concave and

forming a hypanthium more or less adnate to the ovary; sepals 4 or 5, rarely more;

petals as many as the sepals, imbricate or valvate, free; stamens as many as petals

and alternate with them, or twice as many as petals, rarely more numerous; fila-

ments subulate or filiform; anthers rotund or oblong, 2-celled, opening lengthwise;

carpels usually united and fewer than petals, seldom partially free and equal in

number to the petals; ovary superior or partly or wholly inferior, placentae parietal

or axillary, rarely otherwise, ovules usually numerous, styles the same number as

carpels, free or partially united. Fruit a dehiscent capsule or a berry; seeds usually

numerous, small and occasionally winged.

About 70 genera, widely distributed in both hemispheres, mostly in temperate

to subarctic regions, rare In the tropics where only certain woody genera are found.

Four genera in Panama.

(n})
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The Central and South American species of Hydrangea belong to the Section

CoRNTDiA Engler (Nat. Pflanzenfam. 3^^:76. 1890), characterized by being ever-

green climbers or shrubs with coriaceous leaves. Cornidia does not occur ex-

clusively in the New World, several species having been described from the

Phihppine Islands and Formosa. In addition to Cornidia there are two other

sections in the genus which occur in the eastern United States and in China and

Japan where the genus Is concentrated.

There are two types of Inflorescence In Cornidia, The most common consists

of a single cyme, with or without sterile flowers. The second type consists of

several cymes one above the other, and does not have sterile flowers. The Central

American species have only the first type, but both types are found in the South

American species. Tlie characters distinguishing the species within each group are

usually found in the flowers: in the presence or absence of sterile flowers, in the

size, shape and number of styles, and in the length of the stamens. Because of the

small size of the flowers these difi*erences are not readily seen.

Sterile, juvenile plants, quite difi'erent from the adult flowering plants, have

been collected in Central and South America In areas where the genus occurs.

Juvenile plants have small, membranous, serrate or entire leaves borne on slender

climbing stems. There are no distinctive generic or specific characters associated

with these plants, and they passed unrecognized until they were finally associated

with Hydrangea.

a. Flowers cpiphyllous, borne in fcw-flowcrcd cymes alon^ the midvcin on

the upper leaf surface, inconspicuous, greenish; petals less than 1 mm.
long; fruit a few-seeded berry 4. Phyllonoma

aa. Flowers not epiphyllous, conspicuous, white or colored; petals 2 mm.
or more long; fruit a many-seeded capsule.

b. Inflorescence a many-flowered cyme, often bearin)^ a few large sterile

flowers In addition to the smaller, fertile ones; fertile flowers with

petals about 2 mm. long, deciduous during anthesis; stamens twice as

many as petals; capsule opening at apex between the styles; styles

developing during maturity of fruit to about double their size in

anthesis 1. Hydrangea
bb. Inflorescence a few-flowered cyme, or flowers borne singly, flowers

alike; petals 10 mm. or more long, persistent during anthesis; stamens

same number as petals or numerous; capsule opening from base be-

tween the valves or from the apex loculicidally; styles not developing

further during maturity of fruit.

c. Sepals and petals 4, stamens numerous; petals 15-20 mm, long,

obovate, spreading; capsule dehiscent loculicidally from apex; leaves

deciduous; leaves and branchlets hirsute-strigosc.,- 3. PniLADELrHUS
cc. Sepals, petals and stamens 5; petals 10 mm. long, linear-spathulate,

erect, appearing to cohere and to form a tubular corolla; capsule

dehiscing from base between the valves; leaves evergreen; leaves

and branchlets resinous and glandular 2. Escallonia

1. HYDRANGEA L.

Hydrangea L. Sp. Pi. 397. 1753.

Cornidia Ruiz & Pav. Fl. Pcruv. et Chil. Pradr. 53, /. JJ. 1794,

%arco%ty\e% Presl, ex DC. Prodr. 4:15. 1830.
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Woody climbers or shrubs, inflorescence and adjacent stem pubescent with

stellate hairs, or tomcntose with long, curling silky hairs. Leaves opposite, simple,

blades penninerved, margins remotely denticulate or entire, oval, broadest near

middle, petiole stout. Inflorescence cymose (in Central America), terminal, or

occasionally lateral, subtended by chartaceous, caducous involucral bracts; sterile

flowers showy, pink or white, not always present; fertile flowers white or maroon,

small; hypanthium hemispheric; calyx-lobes 4, inconspicuous, deltoid; petals 4,

oblong, valvate, deciduous during anthesis; stamens 8, occasionally 10, filaments

long and fiKform or short and inconspicuous, anthers oblong to somewhat rounded;

ovary inferior, 2- to 4-cellcd, styles 2-4, erect and spreading, or occasionally co-

herent in bud and early anthesis, continuing to elongate with the maturing capsule;

stigmas terminal and more or less decurrent on inner surface; ovules numerous,
borne on axial placentae; capsule 2- to 4-celled, truncate, thick-walled, dehiscent

at apex between the spreading styles; seeds numerous, very small, linear, arcuate.

a. Sterile flowers present; styles usually 2, slender or clavate.

b. Stamens conspicuous, filamuits 1-3.5 mm. long, 2-7 times as long as

styles; styles (during anthesis) less than 1 mm. long, slender, acute
at apex..... 1, H. Ofrstedii

bb. Stamens inconspicuous, filaments 0.2-0.9 mm. long, shorter than
styles; styles (during anthesis) 1-2 mm. long 2. H. peruviana

aa. Sterile flowers absent; styles usually 3, thickened at base 3. H. Prfslii

1. Hydrangea Oerstedii Briq. in Ann. Conserv. & Jard. Bot. Geneve 20:407.

1919.

Conihlia nuViafa Oerst. in Naturhlst. Foren. Kjoeb. Vidensk. Meddcl. 42. 18 56, non
Hydrangea radhtta Walt. Fl. Carol. 2 51. 1788.

Hydrangea durifolia Briq. loc. cit. 406. 1919.
Hydrangea Gotidotii Briq. loc. cit. 404. 1919.
Hydrangea platypbylla Briq. loc. cit. 401. 1919.
?Hydrangea Secmannii Riley, in Kew Bull. Misc. Inf. 207. 1924.

Woody climbers or shrubs, pubescence of stellate bairs, sparse to moderate en
inflorescence and adjoining stem, occasionally densely pubescent with long curling

hairs (Woodson & Schery jii); leaves oval, 10-15 cm. long, 4-7 cm. wide, their

length 2 to 2/2 times their width (Central America), usually pubescent as the

inflorescence on lower surface, upper surface glabrous, margin remotely denticulate

to nearly entire, petiole stout, 1-2 cm. long; inflorescence open and spreading,

longest branches 4-10 cm. long; sterile flowers present, pink, fertile flowers

maroon; hypanthium 1-1.5 mm. long; calyx-lobes 0,5 mm. long; petals 1-2 mm.
long, 1 mm. wide; stamens 8, 2-4.5 mm. long, fil?.mcnts 1-3.5 mm. long, 2 to 7
times as long as styles; styles 2, rarely 3, 0.3-1 mm. long (during anthesis), slender,

acute at apex, stigma inconspicuous; capsule 2 mm. long, 2.5 mm. wide at apex,

mature styles 2 mm. long.

? Mexico, Costa Rica to Peru.

CHiRiQui: central valley of Rio Chlriqui Viejo, 18 00-2000 m., Allcfi 1400; Bajo Mono
and Quebrada Chiquero, 1500 m., Woodson & Schery 511. cocle: region north of El
Valle de Anton, 1000 m., Allen 26c)j, 3712.
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2. Hydrangea peruviana Moric. in DC. Prodr. 4:14. 1S30.

Coruhfia peruviana (Moric.) Small, in N. Am. Fl. 22:161. 1905.

Hydrangea Trianac Briq. in Ann. Conscrv. & Jard. Bot. Geneve 20:403. 1919.

Hydrangea panamensis Standi. In Jour. Wash. Acad. Sci. 17:10. 1927.

Hydrangea Weberbaucri Englcr, In Eni;!. & Prantl, Nat. Pflanzcnfam. 18a:207. 1930.

Hydrangea caucana Engl. loc. cit. 206. 193 0.

Woody climbers or shrubs, pubescence of stellate hairs, sparse to moderate on

inflorescence and adjoining stem; leaves oval, 10-23 cm. long, 5-14 cm. wide, tbcir

length 2 to 3 times their width, both surfaces usually glabrous, margin entire to

remotely denticulate; inflorescence open and spreading, longest branches 5-15 cm.

long; sterile flowers present, pink, fertile flowers maroon, hypanthium 1.5 mm.

long; calyx-lobes 0.4 mm. long; petals 1.5 mm. long, 1 mm. wide; stamens 8,

0.4-1.6 mm. long, filaments 0.2-0.9 mm. long, always shorter than styles; styles

2, rarely 3, 1-2 mm. long (during anthcsis), clavatc, stigma conspicuous, extending

from apex along inner surface; capsule 2 mm. long, 2.5 wide at apex, mature

styles 2 mm, long.

Costa Rica to Peru.

colon: along Rio Fato, 10-100 m., Pittkr JQIQ- chiriqui: Boqucte Distr., Bajo

Chorro, 2000 m., Dav'idwn J4; valley of the upper Rio Chiriqui Viejo, ^'hiic QOa.

Hydrangea penniaiia Moric. is very close to H. Oersicdii Briq. They are similar

in habit, vegetative characters and fruits, and both have showy, pink, sterile

flowers. Their only difference lies in the length of their stamens and styles. In

H. Oersfedii the filaments arc several times longer than the styles. The styles arc

slender, lack a prominent stigmatic surface and are less than 1 mm. in length. The

prominent stamens can be seen with a lens or even the naked eye. The filaments

of H. pcrniiana, on the other hand, are shorter than the styles which are clavate

and from 1 to 2 mm. long. With the aid of a hand-lens it should be possible to

distinguish between these two species in the field, provided that flowers are present.

3. Hydrangea Preslii Briq. in Ann. Conserv. & Jard. Bot. Geneve 20:409. 1919.

Cornidia umbeUata Ruiz & Pav. Syst. Veg. 91. 1798.

Sareostyles peruviana Prcsl, ex DC. Prodr. 4:15. 1830, non Hydrangea peruviana iMoric.

in DC. Prodr. 4:14. 1830.

Hydrangea umbeUata Briq. loc. cit. 411. 1919, non RchJcr.

Hydrangea ecnadorensis Briq. loc. cit. 410. 1919.

Hydrangea Bviqnefii Englcr, In Engl. & Prantl, Nat. Pflanzenfam. ]8a:207. 1930.

Woody climbers or shrubs, pubescence of stellate hairs sparse to moderate on

inflorescence and adjoining stem; leaves oval, 9-20 cm. long, 4-9 cm. wide, their

length 2 to 3 times their w^dth, margin entire and somewhat undulate, petiole stout,

15-20 mm. long; Inflorescence more or less compact, longest branches 4-9 cm.

long, sterile flowers absent, fertile flowers maroon; hypanthium 1.5 mm. long;

calyx-lobes 0.5 mm. long; petals 1.5-2 mm. long, 1 mm. wide; stamens 8, 1.5-2

mm. long, filaments 1-1.5 mm. long, approximately as long as styles (in Central

America); styles usually 3, occasionally 2 or 4, 0.8-1.5 mm. long (during anthcsis),
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Fig. 62. Hydrangea pcritviana
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thickened at base, stigma usually extending from apex along inner surface; capsule

2 mm. long, 2.5 mm. wide at apex, mature styles 1.5-2 mm, long.

Costa Rica, Panama, Ecuador, and Peru.

cocle: vicinity La Mesa, hills north of El Vallc de Anton, 1000 m., Allen 2^^2.

Hydrangea Preslii differs from the other two species in the lack of sterile flowers

and in the number and shape of the styles. The styles are usually 3, although oc-

casional flowers may have 2 or 4. They are thickened at the base and attenuate

toward the apex, while in the others they are slender or clavate.

2. ESCALLONIA Mutis

EscALLONiA Mutis ex L. f. SuppL 2L 1781.

Stcreoxylon Ruiz & Pav. Fl. Pcruv. et Chil. Prodr. 38, /. 6. 1794.

Small trees or shrubs, evergreen, rarely deciduous. Leaves alternate, shortly

petiolate, lanceolate, oblong-elliptic or lance-obovate, mostly leathery and glandular-

serrate. Inflorescence racemose or paniculate, few- to many-flowered, or flowers

borne singly; hypanthium nearly globose or turbinate, completely or partially

united to ovary, cal)'x-lobes 5, ovate, subulate at apex; petals 5, imbricate in bud,

linear-spathulate, with long, erect claws which appear to be coherent and to form

a tubular corolla, bearing at their apices spreading blades; stamens 5, inserted on

margin of hypanthium, erect; filaments filiform, anthers oblong-ovoid; ovary with

2—3 complete or incomplete chambers, with 4-6 placentae which hang from an

apical, central axis and bear numerous ovules; style mostly simple, rarely 2 -parted

at apex, with capitate or lobed stigma; capsule with 2-3 chambers, scpticidally de-

hiscent from the base into 2 or 3 valves which hang together by the bundles of the

hypanthium and the partitions, after the partial or complete shedding of the epi-

carp (hypanthial wall and style) ; seeds many, usually small, often curved, with

longitudinal grooves in the covering, fimbriate at base.

A large genus, mostly of the Andes and southern Brazil in South America, with

two species in the mountains of Central America. One species in Panama.

1. EscALLONiA POASANA Donn. SiTi, in Bot. Gaz. 23:243-244. 1897.

Small tree up to 2 5 feet tall, irregular in shape; branchlets short, closely leafy,

somewhat resinous and glandular; leaves 10--20 mm. long, 6-9 mm. wide, obovate,

rounded at apex, cuneate at base and narrowed to a short petiole 2—3 mm. long,

margins finely denticulate, at least in upper half, somewliat resinous, subcoriaceous,

lower surface whitened and reticulate, upper surface green; flowers white, borne

singly, apically or laterally, on the short branchlets, peduncles 5-15 mm. long;

hypanthium united to ovary in lower half, 7 mm. long, diameter at upper margin

6 mm., calyx-lobes 2 mm. long, deltoid, acuminate toward apex, margins fimbriate;

petals 10 mm. long, blade 3 mm. long, scarcely broader than claw, rounded at apex

with a short mucro at tip, margins fimbriate; stamens 7.5 mm. long, filaments 5

(m)
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mm. long, anthers oblong; style entire, 5 mm. long, stigma depressed-globose,

crenate on margin; capsule 7-8 mm. long, at upper margin 7 mm. in diameter,

bilocular, dehiscent at base,

Costa Rica and Panama.

CHiRiQui: Boquete Distr., Volcan de Chiriqui, 10,400 ft., Davidson T0J4, 1306;

Chiriqui Volcano, 2800-3000 m., Piltier JO/Q; Rio Chiriqui VIejo, White 6.

3. PHILADELPHUS L.

Philadelphus L. Sp. Pi 470. 1753.

Syrifiga Adans., Fam. Pi. 2:244. 1763.

Deciduous shrubs with slender, arching and occasionally scandent stems with

close or sometimes flaking bark. Leaves opposite, entire or dentate, sessile or

shortly petiolate, lower surface often pubescent with simple hairs, upper surface

green and glabrous or with few scattered pili, usually with 3-5 prominent veins

from base. Flowers white, showy, often fragrant, soUtary or in few-flowered

terminal cymes; hypanthium turbinate, united with the ovary, calyx-lobes 4, rarely

5-6; petals 4, rarely 5-6, obovate, rounded or retuse at apex, convolute in bud;

stamens 20 or more, filaments flat, subulate, anthers small, oblong; ovary inferior

to half superior, 4 or rarely 3 or 5 chambers, placentae axial, bearing numerous

ovules; styles 3-5, fihform, more or less united, each bearing an elongate stigma;

capsule turbinate, ligneous or coriaceous, 3-5 chambers, dehiscing locuHcidally

from the top; seeds numerous, oblong.

About 40 species in North and Central America, eastern Asia and southern

Europe.

1. Philadelphus myrtoides Bertol. Fh Guat. 21, fab, 7 (in Nov. Comm. Acad.

Sci. Inst. Bonon. 4:421, pL 43). 1840.

rhiJaJcIphiis irichopetalus Kocrn. in Kegel's Gartenfl. 16:73. 1867.

Shrub with arching, strigose and often scandent stems; leaves 3-9 cm. long,

ovate, acuminate at apex, rounded at base, remotely denticulate, 3- to 5-nerved at

base, pale and hirsute-strigose beneath, green with few pili above, short-petiolate;

flowers pedicellate, 1-3, on short branchlets; hypanthium and calyx grayish-

strigose, calyx-lobes 5-10 mm. long, deltoid-acuminate; petals 15-20 mm. long,

broadly obovate or suborbicular, glabrous or finely villous on both surfaces; stam.cns

and style about one-half as long as petals; capsule 10 mm. long,

Guatemala, also in Costa Rica and Panama, but perhaps indigenous only In

Guatemala. Close to Philadelphus mexicamis Schlecht. of southern Mexico.

chiriqui: Bajo Mona and Quebrada Chiquero, 1500 m., Woodson ^ Schery 588—

"Side of a footpath, possibly an escape."
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4. PHYLLONOMA Willd.

Phyllonoma Willd. ex Rocm. and Schult. Syst, Vcg. 6:210. 1820.

Dulongia HBK. Nov. Gen. & Sp. 7:76. 1825.

Shrubs or small trees, completely glabrous; leaves alternate, membranous or

coriaceous, lanceolate to ovate-lanceolate, long-acuminate toward apex, entire or

denticulate, petiolate. Inflorescence few- to many-flowered, cymose or racemose,

arising from the midvein on the upper surface of the leaves near the base of the

acuminate tip; flowers small, greenish-white; hypanthium turbinate, completely

attached to ovary, disc eplgynous, thick, covering base of petals and stamens;

calyx-lobes 5, deltoid, minute; petals 5, valvate in bud, spreading in an thesis,

deltoid-ovate, acute at apex; stamens 5, alternating with petals, spreading, fila-

Fig. 63. Phyllouonid ruscifolia

F

ments short, subulate; ovary inferior, 1 -celled with 2 rows of erect ovules on 2

parietal placentae, very short, styles 2, scarcely protruding from disc, spreading,

with stigmatic surface at apex; fruit a berry, with scars of sepals and petals at apex,

imperfectly 2-celled; seeds 3-6, small, oblong.

A small genus occurring from the high mountains of southern Mexico through
the Andes to Bolivia, with one species in Panama.

1. Phyllonoma ruscifolia Willd. ex Roem. and Schult. Syst. Veg. 6:210. 1820.

Dulongia acii7fUfiala HBK. Nov. Gen. & Sp. 7:78, pi. 623, 1825.

Small tree to 20 feet; leaves ovate-lanceolate, coriaceous, blade 40-8 5 mm. long,

-30 mm. wide, gradually narrowed to the slender pointed acumen 10-2 5 mm.10
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long, remotely denticulate below acumen nearly to base; inflorescence immediately

below acumen or on its lower half, several-flowered; hypanthium broadly turbinate,

disc 0.7 mm. across; calyx-lobes 0.2 mm. long; petals 0.5 mm. long; stamens less

than half as long as petals; styles and stigmas 0,1 mm. long; berry 4 mm. In

diameter, white turning black on drying.

Costa Rica to Bolivia.

CHiRiQui: Boquete Distr., Cerro Horqueta, i07t Hagcn 2043.

CUNONIACEAE

1. WEINMANNIA L.

WiENMANNiA L. Syst. ed. 10, 2:1005. 1759; Engl, in Engl. & PrantI, Nat. Pflan-

zenfam. 18a:250. 1930.

ArnoUia Bl. Bijdr. 868. 1826.

Leiospcrtuunt D. Don, in Edinb. New Phil. Jour. 9:91. 1830.

Ptcropbylla D. Don, loc. cit. 9 3. 1830.

Ornithropus Boj. ex Engl, in Linnaca 36:636. 1870.

Trees or shrubs, the younger branches usually somewhat flattened and rotatmg

to about 45 "" between the nodes. Leaves opposite, usually imparipinnate, often with

the rachis winged between the opposite leaflets, rarely simple; stipules interpctiolar,

caducous. Inflorescence frequently appearing terminal but axillary and usually

opposite in the upper leaf-axils, a racemiform or spiciform thyrse with the pedicels

clustered and nearly sessile upon the short side branches. Flowers numerous, small,

perfect or polygamo-dioccious; sepals 4-5; petals 4-5, white or somewhat pinkish;

stamens 8-10; ovary superior, 2- or rarely 3-cellcd, each carpel with a gradually

produced, persistent style with simple stigma; ovules numerous, in 2 rows upon

the axile placentae; disc fleshy, hypogynous, surrounding the ovary but free from

the stamens. Fruit a small, thin, septicldally 2- or rarely 3-valved capsule; seeds

small, usually pilose.

Wciumannia is a genus of upward of 100 species of the tropics and subtroplcs

of both hemispheres. The species are notoriously variable, and much confusion has

resulted from the failure of certain students to appreciate this fact.

a. Leaves imparipinnate, the rachis broadly winged between the small

leaflets; flowering branches relatively distant, the inflorescences not

greatly aggregated "- ^- ^- tinnata

aa Leaves simple; flowering branches conspicuously shortened, the in-

florescences appearing greatly aggregated - 2. V. PSEUDOLAURINA

1. Weinmannia piNNATA L. Syst. ed. 10, 2:1005. 1759.

Wcinwannta glabra L. f. Suppl. 228. 1781 (based on W. pwnafa L.)-

Wcinmannia intermedia Cham. & Schlecht. in Linnaea 5:555. 1830.

Weinjvanuia burseraefolia Standi, in Jour. Wash. Acad. Sci. 17:310. 1927.

Weirimanfiia Liebmaunii Engl, in Engl. & Prantl, Nat. Pflanzcnfam. 18a:252. 1930, nom.

subnud.
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Fig. 64. Weinmamtla pinnaia

Large shrub or small tree sometimes as much as 20 m. tali, the younger branches

ferruginous-pilose to glabrate. Leaves imparipinnate, petiolate, 3-9 cm. long, the

rachis broadly winged in rhombic sectors between the pairs of leaflets; lateral

leaflets in 2-6 pairs, oblong-elliptic to obovate, unequally cuneate at the base, acute

or obtuse at the tip, rather closely crenulatc, about 0.7-3.0 cm. long and 0.5-LO
cm. wide, wholly glabrous or more or less pubescent beneath; terminal leaflet

usually somewhat larger and more symmetrical than the lateral, rhombic-elliptic

to obovate, obtuse to acuminate; petiole 0.7-2.0 cm. long. Inflorescences usually

distinctly paired in the axils of the uppermost pair of leaves, narrowly cylindrical,

2-9 cm. long, the pedicels 2-3 mm. long, slender, usually more or less ferruginous-

pilose like the peduncle; sepals triangular, persistent in fruit, about 1 mm, long;

petals white or rarely pinkish, slightly longer than the sepals; stamens with white
filaments 2-3 mm. long, the small anthers orange. Capsule glabrous, 3-4 mm.
long; seeds pilose.

Southern Mexico to Brazil and Peru; Cuba, Jamaica, and throughout the

Antilles, growing in forests as a rule, at temperate altitudes.

CHlRiQUi: valley of the upper Rio Chiriqu! Viejo, vicinity of Monte Lirio, alt. 13 00-
1900 m., Scibert 288; summit of Cerro Copcte, alt. 9000 ft., Allen 48q2; Finca Lcrida
to Pcna Rlanca, WooJsou & Scbcry JJO; Volcan dc Chiriqui, Daihhon 977; Cerro Hor-
quL'ta, cloud forest, alt. 6500 ft., von Hagen ^ von Hagcn 2o68; vicinity of Finca Lcrida,
upper forested slopes of Quebrada Velo, alt. 5000 ft., Allen 4736; vicinity of Casita Alta!
Volcan de Chiriqui, Woodson, Allen G? Scibert 821.
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Wcinmannia pifmafa is a very frequent tree in Chiriqui at altitudes between

approximately 1200 and 2500 m. The number, size, and shape of the leaflets, as

well as their indument, is exceedingly variable; this has given rise to a formidable

array of "species", only the more important of which, from Central America alone,

are enumerated above. It is very difficult to understand why Engler (loc. cit.

1930) chose the name W. glabra L. f. for the nucleus of this complex, when that

name is so clearly based upon the earlier W> phniata L.

2. Weinmannia pseudolaurina Woodson, Ann, Mo. Bot. Card. 28:429. 1941.

Trees at least 8 m. tall; branches strongly compressed and densely ferruginous-

pilosulose when young, the flowering internodcs greatly contracted. Leaves simple,

shortly petiolate, broadly elliptic or eUiptlc-ovate, rather distantly crenulate, apex

obtuse or broadly acute, base obtuse or broadly rounded, 5-9 cm. long, 3.5~5.0 cm.

broad, subcoriaccous, glabrous above, inconspicuously pilosulose to glabrate beneath;

petiole 2—5 mm. long. Inflorescences densely aggregated in pairs at the tips of the

shortened flowering internodes, racemiform, narrowly cylindrical, 6-8 cm. long,

the pedicels 3—4 mm. long, ferruginous-pilosulose like the peduncle; sepals per-

sistent in fruit, triangular, about 1 mm, long, very minutely pilosulose; petals

unknown; stamens 10, the filaments glabrous, about 2 mm. long. Capsules ovoid,

about 3 mm. long, densely ferruginous-pilosulose; seeds densely plumose at both

ends.

Endemic tree 'Very common along edges of grasslands" at altitudes of 600

800 m.

PANAMA: Cerro Campana, trail from Campana to Chica, Allen 26j6.

This species is particularly conspicuous, and unique amongst Weinmannias of

its immediate alliance, because of the densely aggregated inflorescences.

ROSACEAE
By ROGERS McVAUGH

Herbs, shrubs or trees with leaves alternate, rarely opposite, simple or com-

pound, usually with conspicuous stipules. Flowers usually perfect and regular, the

perianth perigynous, the axis sometimes enlarged to form a flat or concave recep-

tacle or hypanthium bearing the calyx-lobes, petals, and stamens on its margin,

and usually lined inside with a glandular disk; calyx-lobes 5 (sometimes 4), imbri-

cate; petals usually 5 and imbricate, sometimes wanting; stamens few to many,

often about 20; carpels 1 to many, distinct or united, often connate with the

receptacle; styles as many as the carpels, sometimes connate. Fruit various; seeds

usually without appreciable endosperm, the cotyledons often fleshy and convex,

rarely folded or convolute.

The Rosaceae comprise approximately 100 genera, well represented in almost

all parts of the world. They include many plants of economic importance,

especially in temperate regions where they are much cultivated for food and orna-
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mcnt (e.g., the genera TragariUy KuhiSy Rosa, Spiraea, VrnmiSy Pyrus, Mains,

Chacrwmelcs, Rbodotypus, etc.). Some workers have advocated the division of

the family into several segregate families, on the basis of characters of the fruit;

thus genera with the fruit an achcne or a follicle have been made to constitute the

Rosaceae proper, genera with drupaceous fruit the Amygdalaccac, and genera with

pomaceous fruit the Malaceae. These segregations appear unjustified because of

the very large number of characters of the flowers, inflorescences and vegetative

parts which are repeated in genus after genus without regard to fruit type, and

which together make of the inclusive Rosaceae an easily comprehensible and evi-

dently natural group of related genera. Precise determination of specific limits

is difficult in many genera, related groups often seeming to merge morphologically

or to differ by minor characters only. Apparently much of the difficulty arises

from the frequent occurrence in the family of reproductive methods other than a

sexual fusion of haploid gametes followed by regular reduction-division. Several

genera are known to include species In which polyploidy, ancuploidy, apomlxis and

other, irregularities have been demonstrated, and it may be supposed that these

phenomena have contributed largely to the formation of the numerous minor

geographic races which are known to exist, in nature Isolated in small disjunct

areas or if growing with other related species then barely distinguishable from

thcm.

a. Leaves pinnatcly or palmately compound, with 3 or more leaflets,

b. Upright or trailing shrubs with prickly canes and leaves (brambles)
;

petals present and conspicuous; fruit of few or numerous drupelets

borne on an enlarged receptacle 3. RuBUS
bb. Herbaceous or low suffrutescent plants with unarmed leaves and

stems; corolla wanting.

C. Hypanthium covered with barbed spines, in fruit forming a bur;

erect plants up to 1 m. tall, the inflorescence splcate or racemose.... 5. Acaena
cc. Hypanthium unarmed; flowers very small (rarely as much as 3

mm. long) ; plants mostly prostrate or procumbent, the inflorescence

cymose, often corymbiform , 4. Alchemilla
aa. Leaves simple.

b. Herbaceous, usually prostrate plants with lobcd leaves; flowers very

small (rarely as much as 3 mm. long); corolla wanting; calyx-lobes

alternating with bracts, the lobes apparently 8-10 in number;
hypanthium at maturity containing a few achencs 4. Alchemilla

bb. Shrubs or trees with simple unlobed leaves; flowers larger; corolla

usually present; calyx-lobes usually 5, without alternating bractlets;

fruit dry or fleshy.

c. Styles 5, distinct; fruit of 5 thin-walled achcnes, or of 5 bony
nutlets in a fleshy hypanthium (pome); leaves dentate,

d. Fruit of 5 achcnes about 2 mm. long; unarmed shrubs with
leaves white- tomentose beneath, and flowers in ample panicles

5-15 cm, long 1. Holodiscus
dd. Fruit a pome up to 1 cm. long, red or black; splnesccnt shrubs,

nearly glabrous or the branchlets rufous-pubescent, the flowers

in corymbose cymes 2-3 cm. long 2. Hcsperomeles
cc. Style 1; fruit a dry or fleshy drupe with a single large stone;

leaves entire.

d. Style terminal on the ovary or essentially so; stamens usually

20; flowers (in Panamanian species) in glabrous simple axillary

racemes which are ebracteate at flowering time 6. Prunus

/
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dd. Style arising from the base of the ovary; stamens usually 15 or

fewer; flowers in cymes or panicles, if in simple racemes these

bracteate and pubescent.

e. Filaments 10-16 mm. long; stamens 3-7 9. Hirtella
ee. Filaments 1—6 mm. long; stamens 15—20 (—3 0?) or if only

about 3 anther-bearing, then less than 1 mm. long,

f. Hypanthium 5-6 mm. long (excluding the calyx-lobes) in

bud, elongate, somewhat gibbous, the ovary attached lateral-

ly somewhat above the base of the hypanthium-cavity 10. Couepia
ff. Hypanthium 3 mm. long or less in bud and in anthcsis,

cup-shaped or campanulate, symmetrical, the ovary attached

at the base of the internal cavity,

g. Flowers 8-20, in nearly sessile axillary cymes (2-4 cm.

long) shorter tlian the leaves; low shrub, or medium-
sized tree up to 5-6 m. tall 7. Chrysobalanus

gg. Flowers very numerous, in axillary and terminal panicles

10—40 cm. long, with divaricate leafless brandies; trees,

often 10-15 m. tall or more 8. Licania

A weedy immigrant from the United States, Votentilla norvegica L., was re-

ported from San Jose Island by Johnston (Sargcntia 8:31, 132, 1949). It is not

to be expected that this species will maintain itself permanently in competition

with the native flora. It is a hirsute herbaceous annual or biennial with 3-foliolate

leaves, leafy cymes, and conspicuous yellow flowers.

1. HOLODISCUS (Koch) Maxim.

HoLODiscus (Koch) Maxim, in Acta Hort. Petrop. 6:253. 1879; Focke in Engl.

& Prantl, Nat. Pflanzenfam. 3^:18. 1894; Ley in Bull. Torrey Bot. Club

70:275-288. 1943, nom. conscrv.

Sericotheca Raf. Sylva Tellur. 152. 1838; Rydb. in N. Am. Fl. 22:261-266. 1908.

Spiraea sect. HoloJiscus Koch, Dendr. 1:309. 1869.

Deciduous shrubs or small trees up to 7 m. tall, with simple, short-petiolate,

estipulatc, dentate leaves, the blades mostly with a long cuncate entire base, the

veins ascending and parallel to the cuneate base, impressed on the upper surface,

the lower surface often tomentose. Flowers white, 5-merous, in large terminal

panicle-like clusters; pistils distinct, 2-ovulate, alternate with the sepals, inserted

on center of disk, each forming at maturity an indehiscent 1 -seeded dry fruit.

This genus has experienced several systematic revisions, and those who have

worked on it have usually recognized two principal species-groups, one ranging

from British Columbia to northern Mexico, the other from southern Mexico to

Colombia. The southern group has been distinguished by having long-mucronate

teeth on the leaf-blades, by having the stamens not longer than the sepals, and by

the rather strongly pubescent outer surface of the petals. The two most recent

monographers of Holodisc7is, Rydberg (in the North American Flora) and Ley

(in the Bulletin of the Torrey Botanical Club) each recognized three species in

this "southern group" of the genus, although the two authors differed in their ideas

of how the species were to be delimited.
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Examination of large series of specimens from western United States indicates

that neither author is conservative in delimitation of species, each upholding as

species several groups which are morphologically scarcely distinguishable, and in

addition are connected by numerous intermediates. The differences between the

supposed species are chiefly those in the leaves, which vary in size, shape and vesti-

turc. Study of the meager amount of Central American and South American

material which Is available Indicates that all the supposed species of the above

''southern group" are in actuality but representatives of a single species. The

leaves are usually oblanceolate or obovate, with the lower surface tomentose and

bearing in addition few or many straight silky hairs. Rydbcrg and Ley have at-

tempted to separate species here on the basis of the pubescence of the upper and

lower surfaces of the leaves, respectively, and Ley has also used the shape of the

leaf-tip as a criterion. These characters do not seem to be correlated with other

morphological ones, however, nor with any geographical area, and in any case both

characters are notably untrustworthy in the Rosaceae. The single Panamanian

specimen which has been available for study has some leaves rounded at tips and

others acute (the usual condition in this genus and other rosaceous ones, the

rounded ones being produced first at the initiation of the growing season), so that

according to Ley's key it could be either Holodisnis ari^cnicu^ or f/. fissus; many
of the leaves agree precisely in shape with her illustration (Bull. Torrey Bot. Club

70:287, /I^s;. J. 1943) of H, argentcus, but the pubescence of the lower surface

is less abundantly provided with silky hairs than most specimens she has called

H, argcntcus, and agrees well with those she has named H. fissns. The latter, how-
ever, she does not report from south of Guatemala, and it is moreover excluded by
having the upper leaf-surface glabrous, not strongly pubcrulcnt as In the Pana-

manian material. The jumble of characters used to separate H. argcnfcus and //.

jinus Is so inconclusive that the latter is here reduced to synonymy, following

Standley and Steyermark In the Tlora of Guatemala* (Fieldiana: Bot. 24:453.

1946).

1. HoLODlscus ARGENTEUS (L. f.) Maxim. In Acta Hort. Petrop. 6:254. 1879.

Spiraea argentca L. f. Suppl. 261. 1781.

Spiraea fissa Lindl, in Bot. Reg. 26:Misc. 73. 1840.

HohJisms fissus (Lindl.) C. K. Schncid. 111. Handb. Laubh. 1:495. 1905.
Sericotheca fissa (Lindl.) Rydb. in N. Am. FI. 22:265. 1908.
Sericotbeca argeufea (L. f.) Rydb. loc. cit. 266. 1908.

Shrub usually 1-3 m. high, with gray-tomentulose branchlets strongly but

obtusely angled below the decurrcnt leaf-bases, the bark on older branchlets reddish-

brown, exfoliating in long strips; leaves oblanceolate or the youngest obovate (on

vigorous shoots becoming elliptic to ovate, larger than noted here, and with acute

or attenuate tips), the upper surface appressed-pllose with hairs up to about 0.5

mm. long, or distally pubcrulcnt with much shorter hairs, the lower surface densely

floccose-tomentose between the veins and in addition appressed-pilose on the veins

with hairs up to 0.7 mm. long, and with similar hairs amid the tomentum; blades

I

\

X

(136)



19S0]

FLORA OF PANAMA (RoSaCCac) 151

Fig. 65. Holo(lfsc2is argcntciis

mostly 1 cm. or less wide (up to 3 cm.), 2-3 (-6) cm. long, rounded to acute nt

tip, the basal half entire, cuneate, attenuate to a margined petiole 1—3 mm. long,

the margin dentate distally with 4-6 (-8) teeth on each edge, each tooth terminat-

ing one of the primary veins of the blade, and tipped by a blunt mucro; veins

prominent on both surfaces, strongly impressed above, the primary ones parallel to

the sides of the cuneate leaf -base; flowers creamy white, in relatively large paniculi-

form oblong to pyramidal leafless clusters terminating leafy twigs, the inflorescence

mostly 5-15 cm. long, bracteate, often with its lower branches distant and

elongate; petals 2-3 mm. long, with an ovate to orbicular entire blade and a short

broad claw, pilose with white straight hairs on the outer surface at least near base

on midvcin; stamens usually 20 (1 opposite each petal and 3 opposite each sepal),

the filaments subulate, 1.5-2 mm. long, 0.2-0.3 mm. wide at base, the anthers

nearly globose in dried material, about 0.3 mm. long; receptacle shallowly concave,

tomentose within but the margin thickened Into a fleshy glabrous ring with the

stamens inserted on its outer edge, the ring strongly 5-Iobcd In age; styles with

capitate stigmas, in flower ascending and parallel, about 1 mm. long, pilose near

base; ovaries flattened, heavily white-pilose with hairs 0.5-0.7 mm. long, especially

on the sutures, the sides somewhat hairy or glabrous, but beset with numerous

short-stlpitate yellowish capitate glands; hypanthium saucer-shaped or hemispheric,

1- to 3 -bracteate at base, at maturity about 3 mm. across, the persistent entire

triangular sepals 1.5-2 mm. wide at base, 2-3 mm. long; fruit with membranous

wall, laterally (i. e., radially) compressed, biconvex, stipitate, the body about 2

mm. long and 1 mm. deep, the Inner angle nearly straight from base of stipe to tip
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of the persistent style, the outer one abruptly outcurved at base of style, then

gradually attenuate Into the stipe; total length, including stipe and style, about

3,5-5 mm.
Southern Mexico and Guatemala; Costa Rica and western Panama; Cordillera

Oriental, Colombia; highlands in forested areas.

CHiRiQUi: valley of the upper Rio Chiriqui Viejo, P. White ^S,

2. HESPEROMELES LindL

HespiiROMELEs LindL in Bot. Reg. sub pL IQjS. 1837; Macbr. in Field Mus.

Publ. Bot. 13-:1065-1069. 1938.

Osieomeles auct., quoad pi. Amor.
Elcntberocarpnm Schlecht, in Lechl. Berb. Am, Austr. 59. 18 57.

Evergreen shrubs or small trees, sometimes depressed and gnarled, often much

branched and the young branchlets often spinose-tipped. Leaves simple, variable

in size and shape, mostly coriaceous, 3—5 cm. long or less, crenate or dentate.

Flowers 5-merous, pink or white, in small terminal corymbose cymes usually ex-

ceeded by the leaves; ovary inferior at anthcsis, the 5 carpels distinct from each

other from the flowering stage on but attached parietally, at maturity with bony

endocarp, enlarged and often somewhat exserted from the fleshy hypanthium;

ovule I (occasionally 2) in each locule; cotyledons accumbent. Fruit a small red,

purple or black pome 1 cm. long or less, tipped by the persistent sepals.

Hespcromeles is a genus of somewhat doubtful standing, scarcely morpholog-

ically distinct from Ostcomcles, of which the (Hawaiian and Chinese) species have

pinnate leaves but in technical characters agree precisely with the American

Hespcromeles. The Old World genus Vyracantlja is evidently very closely akin to

HcsperomeleSy as evidenced by similarities between species of the two groups, but

differs in having the carpels regularly bi-ovulate, and the cotyledons incumbent.

A hybrid between Osteoruclcs siibrotunda and Pyracantha crcnato-scrrata is known

(X Pyracomeles Yilmoritiii Rchd. ex Guillaumin in Bull. Soc. Nat. Hort. France,

VIj 4:191, 198. 1937). Possibly all three of the above genera should be united

under the name Osteorneles LindL (Trans. Linn. Soc. Lond. 13:98. 1821), the

oldest name.

About 20 species of Hespcromeles have been proposed. These occur in nature

at relatively high elevations (mostly above 2000 meters) either in the South

American Andes or in the mountains of Panama or Costa Rica. Almost without

exception the supposed species have been founded upon leaf characters alone (as

witness the names corJata, cnveafa, cscallojilacfolla, ferrughica, lyctcropbylla, lati-

foliiiy etc.), A study of the available herbarium material indicates that no general

correlation is possible between leaf characters and those of the inflorescences. The

flowers and fruits, inflorescences, types and distribution of pubescence, venation-

patterns, and occurrence of spinescent branching are very nearly identical in all

I
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the supposed species within reasonable limits of variation—as nearly identical as

would be expected in any genus which had long evolved not in a continuous

geographical range but on the series of isolated areas which are the paramos and

suhpdramos of the Andes. The differences between the leaves of the supposed

species of Hcsperomeles are correlated in a very general way with habitat and with

vigor of the plant itself; in other words the large-leaved plants, which are usually

those with most vigorous apical growth of the branches, occur mostly at lower

elevations under relatively mild climatic conditions. These differences in leaf

characters are doubtless now transmitted genetically, even though they may reflect

the effect of environments of past geological periods. Apparently many local races

have developed, but as these vary so much as to defy precise definition, as they differ

in such trivial ways and are all fundamentally so much alike morphologically, it

would seem unwise to dignify them by calling them species, especially since such

a course would entail the naming of many more than have already been so treated.

A treatment that seems to be more in accord with the biology of the group is to

consider most of the plants as belonging to a single wide-ranging species with

numerous local races (subspecies, varieties, forms, ecotypes, apomictic strains, or

whatever other categories further field study may suggest). These local races are

of unknown phylogenetic or systematic position and should not be given formal

Latin names until their interrelationships and exact distributions have been worked

out.

The Panamanian member of this group is a small-leaved race indistinguishable

morphologically from races of the higher Andes in Colombia, Ecuador, Peru, and

Bolivia. It appears to be conspecific with the slightly more vigorous and larger-

it is treated here as belonging to that species.

Mespiln

I. Hesperomeles heterophylla (R. & p.) Hook. Ic. PI. 9:pL 846. 1852.

MespHus heterophylla Ruiz & Pav. Fl. Peruv. 4:pL 42jb. 1802.

Mespilus lanuginosa Ruiz & Pav. loc. cit. 4:pL 42ja, 1802.

Osteameles obovata Pittier in Contr. U. S. Nat. Herb. 20:108. 1918.

Hcsperomeles obovata (Pittier) Standi, in Field Mus. Publ. Bot. 18:480. 1937.

Hesperomeles chiriqnensis Woodson in Ann. Mo. Bot. Gard. 26:288. 1939.

Evergreen shrub or small tree up to 5-6 m. high, the smaller forms at higher

elevations usually intricately branched, the branches often spinescent; bark on the

older branches gray; branchlets reddish-brown with prominent pale lenticels, when

young covered with pale or (usually) lustrous reddish-brown hairs about 0,5 mm.
long, the hairs contorted at base and curved into a hook or a closed loop, but with

their distal ends appressed toward the tips of the branchlets; bark of the branchlets

ultimately glabrescent but much roughened by the persistent raised bases of the

deciduous hairs; leaves coriaceous, obovate or oblanceolate to elliptic, the blades

lustrous and rugose-reticulate above, paler beneath, with a prominulous network

of veins, rounded to acute at tips, usually cuneate at base, mostly 1.5—2.5 (—4.5)

cm. long and 0,5-1.5 (-2.5) cm. wide, varying from about 2-3 times as long as
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wide (on vigorous shoots and especially near tips of branches) to about 1-L4

times as long as wide (on depressed and much-branched plants wuth little apical

growth, and especially near the bases of branchlcts) ; petioles 1-4 mm. long;

stipules subulate, 0.5-0.7 mm. long, early deciduous; blades glabrous or nearly so

beneath, often glabrate above but usually with some pale or reddish hairs per-

sistent at least near base In the groove formed by the sunken midvein; margins

dentate except near base, with 8-11 low rounded teeth on each edge, the teeth at

first tipped with minute glandular processes; flowers in small corymbose cymes

terminating the leafy branches, the cymes pubescent and later roughened like the

branches, with about 20 flowers or fewer, up to about 3 cm. across, the lower

branches up to about 3 cm. long, all the branches bracteate, the bracts like reduced

leaves but very narrow, mostly 3-6 mm. long, 0.3-1 mm. wide, very acute at

both ends; flowers with a *'strong, sweet scent" (E. K. Balls), on pedicel-like

cyme-branches 1-3 mm. long, or essentially sessile; petals white or pale pink, or

white with pink margins, obovate-oblong, concave, erose-dentlculatc, glabrous, or

pilose on the midline without, rounded at apex (sometimes cuspidate), mostly

3.5-5 mm. long and 3-4 mm. wide, narrowed at base to a stout claw 1 mm. wide;

stamens 20, the filaments narrowly triangular, flat, about 1.5-3 mm. long, the

anthers pink or rose-colored, about as broad as long, 0.7-1.3 mm. long; disk

white- or rufous-tomentose, varying to almost glabrous; styles 5, filiform, 4-5.5

mm. long, distinct to the base but approximate, arising from the inner angles of

the carpels, white-pilose for 1-2 mm. at base; stigmas terminal, capitate, about 0.3

mm. across, often slightly oblique; hypanthium in anthesis campanulate or turbi-

nate, 3-5 mm. long, the apex truncate and surmounted by the 5 broad-based calyx-

lobes which are 2-3 mm. wide at base, 2.5-4 mm. long, deltoid, or with a subulate

tip; hypanthium and calyx-lobes vestite like the branches of the cymes, or the

lobes glabrous at least toward tips; fruit red, or nearly black when ripe, globose to

oblong, fleshy (in some races said to be edible), glabresccnt, up to 1 cm. long, the

styles and calyx persistent; pyrenes 4-4.5 mm. long.

Costa Rica and Panama; Colombia and Venezuela to Bolivia; thickets, open

hillsides, and paramos, mostly at elevations greater than 2000 meters.

CHlRiQuf: Potrcro Muleto, Volcan dc Chiriqui, Datidson 1055; Cerro Pando, valley
of the upper Rio Chiriqui Viejo, P. White 4J; Loma Lari^a to summit, Volcan dc Chiriqui,

Woodson, Allen 6 Scibcrt 10j8,

3. RURUS L.

By L. H. bailey

RuBUS L. Gen. Pi. ed. 5, no. 557. 1754.

Woody plants, erect or trailing or somewhat climbing, bearing flowers and

fruits on canes of the second year; in the first year the growths from the root are

called primocanes, and in the second year arc known as floricanes when they bear

fruit and perish; axes usually bear sharp prickles, and often hairs and stalked
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glands; leaves (In the known Panama species) 3-folioIate or 5-folioIate except

sometimes a few of them simple in the inflorescence, frequently more or less per-

sisting until the following year; inflorescence racemiform or paniculiform, axillary

and usually terminating the canes, pedicels often lengthening in fruit; flowers

perfect and complete (in our species); calyx 5-lobed, sometimes glandiferous;

petals 5, distinct; stamens numerous, surpassing the head of many small closely

packed pistils; fruit a syncarp composed of small simple coherent drupelets that

are either attached as a body to the receptacle (blackberries) or forming a cap

(raspberries) that falls intact from the receptacle.

Hundreds of species in many parts of the world, particularly in the North
Temperate Zone, in the tropics usually on higher lands and mountains.

The brambles of Panama are not yet fully collected or well understood, and

some of the identifications are subject to modification. Good complete specimens

are needed to verify the determinations, with both primocane and floricane parts

from the same plant, together with notes on stature and habit.

I. Blackberries. Fruit (syncarp) composed of drupelets that adhere to
receptacle and the aggregation falling as one body or "berry"; drupe-
lets rather large, mostly loosely aggregated; main stems or axes usually
angled or furrowed, neither glossy or pruinose.

a. Axes of canes and inflorescence not hairy or hispid or setose, more or
less closely pubescent; fruits pendent 1. R. panamanus

aa. Axes prominently hairy or hispid or setose; fruits erect.

b. Canes beset with glandiferous hairs 2. R. praecipuus
bb. Canes not glandiferous.

c. Leaflets abruptly contracted into very narrow apex; canes pubes-
cent but not densely long-hairy; prickles many; clusters very
^<^"se 3. R. tantus

CO. Leaflets gradually acuminate, somewhat pubescent; canes thickly
shaggy; prickles few; clusters open 4. R. trichomallus

IL Raspberries. Fruit a cup of drupelets separating from the receptacle
(which remains on the plant); drupelets small, much compacted;
main stems or axes usually evenly terete, poHshed and mostly
P^"^"OSe 5. R. GLAUCUS

1. RuBUS PANAMANUS Bailey, in Gent. Herb. 6:355. 1944,

Diflfuse and scandent; canes whitish-pubescent, with few and scattered hooked
prickles; primocane foliage not recorded; floricane leaves minutely pubescent on
upper surface, pubescent-tonientulose on veins underneath, finely and sharply

serrate, 3-foliolatc or perhaps simple in the inflorescence; leaflets narrow-elliptic,

terminal or central one 8-10 cm. long, 4-5 cm. broad, narrowed to long point;

flowers a dozen or fewer in axillary and one terminal racemiform open cluster;

corolla 1 cm. or less across, white; pistils dark-colored; fruit pendent, about 1 cm.
long; drupelets many and closely packed.

Panama.

CHiRiQuf: Baja Chorro. Boquete Distr., 2000 m., Davidson 72.

known in Panama.
J
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2. RuBUS PRAEciPUUS Bailey, in Gent. Herb. 6:3 56. 1944.

Large bramble, canes sometimes 5 m. long, densely and finely pubescent and

covered with brownish glandular hairs, and bearing scattered broad-based hooked

prickles; primocanes not recorded; leaves of floricanes large, minutely hairy on

upper surface, softly pubescent underneath, sharply minutely serrate, 3- to 5-

foliolate; leaflets oblong-acuminate to elliptic-acuminate, 8-11 cm. long, 4-6 cm.

broad; petiole glandular-hairy; inflorescence terminal, panicle-like, 20-3 cm. long,

central rachis continuous, glandular-hairy; flowers white to pink, 2-2.5 cm, across;

fruit oblong, 2 cm. or less long, very seedy.

Panama.

CHiRiQuf: Qucbrada Velo, 1800 m. alt., WooJson ^ Schery 2^^^ vicinity of Casita

Aha, Volcan de Chiriqui, 1500-2000 m. alt., Wooitwiiy Allen (^ Scibcri Soi, S6g.

3. RuBUs TANTus Bailey, in Gent. Herb. 6:361. 1944.

Upright and stout, canes pubescent but not long-hairy or shaggy, prickles

many and recurved, not glandular; leaves somewhat pubescent on upper surface,

gray-tomcntosc on under surface, closely sharply serrate, 3- to 5-folIolatc; leaflets

ovate to ovate-elliptic, sometimes subcordate, 7—9 cm, long, about 4 cm. broad;

petiole pubescent and prickly; inflorescence terminal and short, panicle-like, lateral

clusters in upper axils; flowers many, crov/ded, small, pinkish-white; fruit small,

with few drupelets.

Panama.

CHIRIQUI: vicinity of EI Boquctc, 1000-1300 m., Maxon 51OJ; pastures, Vifticr 312/.

4. Rur.us TiucHOMALLUs Schlccht. in Llnnaea 13:268. 1839.

Vigorous, large, 2 m. high, the canes shaggy brown-hairy but not glandular,

closely pubescent on surface, prickles remote and hooked; primocanc leaves many

and large, pubcrulent on upper surface, grayish-tomcntosc on under surface, finely

and unevenly sharp-serrate, 3- to 5-foliolate; leaflets narrowly ovatc-cUiptic-

acuminate, 8—10 cm. long, 3-5 cm. broad, sometimes subcordate; petiole stout,

hairy-pubescent, aculeate; inflorescence panicle-like and terminal with a few smaller

clusters in upper axils, the peduncles brown-hairy and commonly prickly; flowers

white, small, about 1 cm. across; fruit small, short-oblong, about 1 cm. long.

Southern Mexico to Panama, but the identity of the Panama plant not yet clear.

CHiRiQuf: Cerro Vaca, in forest or thickets, 900-1136 m. alt., Pitticr 572J; pastures

around El Boquctc, 1000-13 00 m., Piffier 3139; vicinity of El Boquctc, Maxon 4Q2/',

COCLE: vicinity of El Valle, Allm uSg, 1647, 1776,

5. RuBUs GLAUCUS Bcnth. in Plant. Hartweg. 173. 1839. "Black Raspberry."

Diffuse or erect, to 1.5 m. tall; primocanes smooth, glaucous, with uncinate

scattered prickles 2-3 mm. long; leaves dull green, glabrous on upper surface, gray-

tomcntose underneath, minutely serrate, 3-foliolate; leaflets elliptic-ovate to ovate-

lanceolate, 6—10 cm. long, long-acuminate, petiole with hooked prickles; flowers

mostly solitary, sometimes 2 or 3, In upper axils; corolla white sometimes tinged
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Fig. 66. Kubus pyaccipims
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Fig. 67. Rubi4s frichoffiallus
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green, about 1.5 cm. broad; fruit oblong or thimble-sbaped, 1.5 cm. and more

long, becoming black, of good quality,

Panama, Colombia, Ecuador.

CHiRiQui: Volcan de Chiriqui, Loma Larga to summit, 2500-3880 m. a!t., Woodson,
Allen 6 Seibert io8i; vicinity of Cerro Punta, 1500-2000 m., Seihert 264; llanos dc

volcan, about 1300 m., Allen 1546; El Boquete, 1000-3000 m., ?ittier 3133,

4. ALCHEMILLA L.

Alchemilla L. Gen. PL cd. 5, 58. 1754; L. M. Perry in Contr. Gray Herb.

84:1-57. 1929.

Alchemilla, sect. Lachcmilla Focke, in Engl. & Prantl, Nat. Pflanzenfam. 3^:43. 1894.

Lachemilla (Focke) Rydb. in N. Am. Fl. 22:380. 1908.

Perennial herbs, often prostrate or procumbent, often stolonifcrous. Leaves

alternate, pctiolatc, usually palmatcly lobate or cleft, the upper smaller, with fewer

lobes or divisions, sessile; stipules sheathing, usually foliaceous, lobcd or cleft, adnate

to the petiole, the whole often appearing as a multifid perfoliate leaf or a many-

lobcd sheath. Flowers minute, usually crowded into small axillary or terminal

glomerulose cymes, less often in loose racemoid inflorescences; hypanthium per-

sistent, urceolate, the 8—10 lobes 2-seriate, the outer ones smaller; petals none;

stamens 1-4, free, opposite the calyx-lobes, the filaments short, usually not more

than half the length of the calyx-lobes; disk with thickened margin, nearly closing

the mouth of the hypanthium. Fruit of 1—6 achcnes, these sessile or stipitate, in-

cluded in the hypanthium, with basal, ventral, ascending and persistent styles, and

capitate or clavate stigmas.

This group of species, whether it be treated as a genus, Lachcrnillay as done by

Rydberg and more lately by Rothmaler (Fedde Rep. Sp. Nov. 42:164-173. 1937),

or as a section or subgenus of Alchemilla, following Focke, Miss Perry, and m.ore

recent American authors including Standley (Field Mus. Publ. Bot. 1^:477—47^.

1937), and Standley & Stcyermark (Fieldiana: Bot. 24:436-440. 1946), is easily

recognized in the field, but the individual species arc difficult of interpretation.

The flowers are very small (3—4 mm. long or less), and in consequence the species

have been distinguished chiefly by the use of characters of leaf-shape and lobing,

distribution and quality of pubescence, and other vegetative characters which are

not always convincing. Miss Perry divided the group as a whole into six easily

recognizable series, or species-groups, of which two, the Orbtculatae and the

Aphanoides, are represented in Panama.

a. Basal leaves 5- to 11-lobed or -cleft, the blades relatively broad and

merely toothed, even those of the upper leaves much broader than and
distinct from the stipules,

b. Leaf-blades shallowly 5- to 11-lobed 1. A. orbiculata

bb. Leaf-blades palmately 5- to 9-cleft to near their bases 2. A. pascuorum
aa. Basal leaves 3- to 5-cleft or -parted, the blades with narrow finger-like

lobes, those of the upper leaves often similar to and little exceeding

the stipules 5. A. APHANomES
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1. Alchemilla orbiculata Ruiz & Pav. FI. Peruv. 1:68. 1798.

Alchcmilla pcctinata HBK. Nov. Gen. & Sp. 6:226. 1824; Perry in Contr. Gray Herb.

84:14. 1929.

LacbemiUa orbiculata (R. & P.) Rydb. in N. Am. Fl. 22:381. 1908.

The stolons usually with well-developed leaves bearing offsets or floral shoots

in their axils; basal and lower stem-leaves orbicular-reniform, 1.5—4 cm. broad,

stiff, deeply cordate, the lobes serrate; blades green and glabrate above, appresscd-

silky beneath, the surface beneath the silky hairs glaucous with minute waxy
particles; petioles sericeous, 3-6 (-20) cm. long; stipules of the upper leaves

fohaccous, forming a somewhat tubular sheath, deeply incised, the lobes not spread-

ing nor recurving; inflorescence racemose, often terminal and 4-6 cm. long in

Panamanian material seen; flowers relatively large, at maturity 3.5—4 mm. long,

densely silky; achenes 2-4.

Since the publication of Miss Perry's revision, American botanists generally

have treated Alchcmilla pcctinata HBK. as a species distinct from the South

American A. orbiculata^ w^hich differs in having greatly reduced or scale-like

leaves on the stolons, sheathing (not merely amplexicaul) bracts subtending the

flowers, and 1—2 (not 4-6) carpels. These differences do not seem to be greater

than might be expected in geographically separated races of the same species, and

in this case I prefer to accept the judgment of Rydberg, w^ho could usually be

depended upon to find differences between species whenever such difl*crcnccs

exiisted.

Central Mexico to Bolivia, at the higher elevations, usually above 2000 meters,

in clearings and on the paramos of the Andes.

CHiRiQUi: Loma Larga to summit, Volcan dc Cliiriqui, Woodson, Allen & Scibcrf 1042;
Potrero Mulcto to summit, Woodson ^ Scbcry 401, 4j8,

2. Alchemilla pascuorum Standi. Jour. Wash. Acad. 17:310. 1927.

Lachcmilla pascjwnnn (Standi.) Rothm. in Fcdde Rep. Sp. Nov. 42:171. 1937.

Basal and lower stem-leaves orbicular-rcniform, 2-4 cm. broad, the lobes

cuneatc-obovate, rounded at apex, incised-dentate above the middle, green and

sparingly pilose above, densely to sparsely appressed-silky beneath, the surface

beneath the silky hairs glaucous with minute waxy particles; petioles 2 cm, long

or less, apprcsscd-pilose; stipules of the upper leaves foliaceous, forming a short

sheath, deeply Incised, the lobes spreading or recurving; inflorescences compact, in

short axillary clusters or racemes 2-4 cm, long; flowers 2-2.5 (-3) mm. long,

densely silky; achenes 2-4.

Possibly not to be distinguished specifically from Alchcmilla vcnusta Schlecht.

& Cham, (of Mexico), A. guatcmaJcnsis Rothm. (Guatemala), or Lachcmilla

fnlicsccus (Perry) Rothm. (Colombia). Perry separates A, icnusta from A.

pascuorum on the basis of its ^Villous, turbinate-urccolate" (not "sericeous, globosc-

urceolate'*) hypanthium, and its erect to spreading (not erect to subconnivent as

(146)



1950]

FLORA OF PANAMA (Rosaceac) 161

Fig. 68, Alckcfnilla pascnornm

in A. pasciiorinn) calyx-lobes. I find tKese characters difficult of interpretation

and think the species rather too close together.

As pointed out by Perry, Alchemilla pascnornm is also closely related to A.

pecfinata (orhiculata) . All the Panamanian material I have been able to examine

falls Into two rather well-defined groups, one with relatively large basal leaves often

2.5—3 cm. broad, and a distinct erect terminal racemose inflorescence 4-6 cm. long.

The other group has the basal leaves somewhat more deeply divided (but not

always to near the base), mostly 1.5—1.8 cm. broad, and the flowers In shorter

clusters, 2-4 cm, long, from the axils of the well-developed stolons. The first

group, with the larger leaves, undoubtedly represents AlcbcmiUa orhiculata. The

second I have here called A, pascnornm^ although at least one of the specimens

cited below as this species has been seen by Miss Perry and cited, with some doubt,

as A. pcctinata {Woodson et al. 8g2, cited in Ann. Mo. Bot. Gard. 26:287. 1939).

CHiRiQUi: Volcan de Chlriqui, Cerro Copcte, Allen 4858; Chlquero, Boqucte Distr.,

Davidson $46; Cerro Pando, valley of the upper Rio Chiriqui Vic jo, P. White 8; Volcan
de Chiriqui, Casita Alta, Woodson^ Allen ^ Seibert 8g2.

3. Alchemilla aphanofdes L. f. Suppl. 129. 1781; Perry in Contr. Gray Herb.

84:36. 1929.

AlcbcmiUa hirsuta var. alpestris Cham. & Schlecht. in Linnaea 5:572. 1830.

Alchemilla stibalpcstris Rose, in Contr. U. S. Nat. Herb. 10:96. 1906.

Lachemilla tripartita (R. & P.) Rydb. in N. Am. Fl. 22:383, 1908.

Lachcmilla stibalpestris (Rose) Rydb. loc. cit. 384, 1908.

Alchemilla aphanoides var. subalpcsfris (Rose) Perry in Contr. Gray Herb. 84:39. 1929,
Lachemilla aphauoides (L. f.) Rothm. in Fedde Rep. Sp. Nov. 42:170. 1937.

Stems erect to decumbent, subsimplc or branched, densely to sparsely pilose;

leaves tripartite, the lower more densely pubescent than the upper, the segments

oblanceolate to cuneate-obovate, multifid or incised-dentate; stipules foliaceous,

2- to 4-lobed or cleft, often with the sessile upper leaves forming many-lobcd or
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perfoliate "leaves"; flowers aggregated in small axillary and terminal cymes, usually

very short-pcdicclhte; hypanthium glabrous or nearly so at least at maturity, the

outer lobes about equalling the inner; flowers in Panamanian material less than

2 mm. long; achenes 1-3.

Northwestern Mexico to Bolivia; mountains, often at elevations between 2000

and 3000 meters, in clearings and on paramos.

The North American representatives of this species have lately been referred to

var. siibalpi'stris, which has somewhat shorter flowers than the typical variety and

IS somewhat less pubescent except for the hypanthium, which may be sparsely hairy

in the Panamanian plant. Alchemilla apbafwiJes is very closely related to A.

sihhaUIiacfolia HBK., but the Central American representatives of the latter are

marked by rather strongly pubescent hypanthia, and I have not seen any such

from Panama.

ciiiRiQuf: Volcan de Chiriqui, Potrero Mulcto, Davidson 1040; Loma Lari;a to

summit, Woodson, Allen 6 Scibert 1041; Potrero Muleto to summit, Woodson ^ Sc/jcry
41S.

5. ACAENA L.

Acm:na Mutis, ex L. Mant. PL 145. 1771; Bitter, in BIbl. Bot. 74:1-336. 1910-

1911.

Herbaceous or low suffrutescent plants usually with odd-pinnate leaves, toothed

leaflets, and stipules more or less adnate to the petioles. Flowers in spikes or

racemes, apetalous, the sepals and stamens variable in number (usually 4) ; pistil

usually 1 with short terminal style and multifid stigma, at maturity forming an

achene wholly inclosed in the prickly hypanthium.

1. AcAENA ELONGATA L. Mant. Pl. 200. 177L

Acaena agriwontoides HBK. Nov. Gen. & Sp. 6:231, 1824.

Plants shrubby at base, often with upright herbaceous branches, about 1 m.

high or less, tlic bark on the older branches exfoliating in very thin reddish-brown

sheets; plant ultimately glabrate, but juvenile stems and leaves vcstlte with loosely

appressed silky straight yellowish-white hairs 0.7-1.5 mm, long. Leaflets often

13 (9-19 according to Bitter), the proximal ones much reduced In size, the 7

distal ones all alike (or the terminal one slightly larger), elliptic or oblong to

obovate, often 5-8 mm. w^ide, 10-20 mm, long, acute at each end or obtuse at

tips, the two edges very unequal at base, the proximal edge of at least the terminal

pair dccurrent on the rachis, the petiolules mostly 1-2 mm. long; margins of

leaflets rather coarsely crenate-serrate with 6-8 teeth on each edge, the teeth often

pilose-tufted; stipules adherent to the rachis, scarious, often reddish-brown, con-

nate at base and forming a sheath 1-2 mm. long about the stem, thence tapering

gradually toward tips, the body 5-15 mm. long, the free herbaceous tips linear,

entire, 2-6 mm. long; margins of stipules, rachis and sometimes axis of inflorescence

with scattered stipitate glands; pubescence of leaf at maturity often reduced to
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Fig. 69, Acacna elongafa

tufts at bases of leaflets, on upper side. Flowers racemosely arranged on leafless

axillary branches mostly 20-30 cm. long, relatively few (often 8-10) to a branch,

each borne on a short lateral bracteate branchlet (up to 1.5 cm. long, or most

often 1 mm. long or less) which is bibracteolate at summit and terminated by a

pedicel 1-4 mm. long; calyx-lobes 4, green (contrasting with the reddish hypan-

thium), ovate, acute, about 1 mm, wide and 1.5 mm. long, at anthesis crowning

the flower and much exceeding the spines of the hypanthium, but at maturity Im-

mersed in the spines; stamens 3-4, purplish, 1-2 mm. long, the anthers reniform,

0.5 (—0.8) mm, long and about 1.2 mm. wide after dehiscence; style very short,

tipped by the expanded flattened peltate stigma which is about 1.5 mm. broad,

bilateral, the divisions deeply lacerate; hypanthium in anthesis cyhndric, reddish,

at maturity pendent, broadly ovoid or ellipsoid to globose, 3-5 mm. in diameter

and 5-8 mm. long (exclusive of spines), the outer layer inflated, membranaceous,

glabrous or puberulent; spines uniformly distributed, spreading, arising from the

10-12 ribs of the hypanthium (about 6 to each rib) which are concealed by the

outer inflated layer; visible part of the spines 2-3 mm. long, purpUsh-red or brown,

commonly with 3 retrorsely pointed barbs at apex.
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Central Mexico to Guatemala; Costa Rica and Panama; Colombia and Ecuador;

open meadows, thickets or wet forests, In highlands, mostly at elevations of 2000
meters or above, sometimes becoming a noxious weed.

CH'RiQuf: valley of the upper Rio Chiriqul Viejo, P. White 62.

6. PRUNUS L.

Prunus L. Gen. Pi. ed. 5, 213. 1754; Koehne in Engl. Bot. Jahrb. 52:279-333.

1915; Macbride in Tield Mus. Publ. Bot. 13-:1083-1090. 1938.

Trees with alternate simple leaves. Flowers (in Panamanian species) white,

racemose; calyx 5-lobed, the tube perigynous, cup-like, forming with the receptac-

ular disk the hypanthium bearing the 15-20 stamens and 5 petals at its ma'gin;

filaments free, filiform or somewhat dilated at base; carpel 1, with terminal style

and peltate or truncate stigma; ovules 2, collateral Fruit a drupe, one-seeded,

often with juicy pulp.

A large genus, best known for the numerous species which are cultivated for

food and for ornament. Segregate genera, e. g. Paclus and Laurocerasiis, are main-

tained by some botanists but are based chiefly on characters of the Inflorescence and

are probably best included in Pnnms. The native Panamanian species belongs to

the Section Laurocerasus as defined by Koehne In 1915. This author included

47 species In the section, 42 of them American. At the time of his revisionary

studies Koehne was unable, because of lack of material, to Integrate the results of

his studies in the several distinct floristic areas in tropical and subtropical America,

and it is probable that the actual number of species will prove smaller than his

estimate. In the area including Mexico and Central America Koehne recognized

7 species, of which he described 5 as new. The characters used by him to dis-

tinguish species in the group to which the Panamanian plant apparently belongs

(I. e. the species having entire leaves, glabrous petals, solitary racemes, and super-

ficial glands near the base of the leaf blade), appear to be of little value for this

purpose. The number of glands on the leaf-blade, which was assumed by Koehne

to be constant for a species, varies from to 3 on either side of the midrib of the

same leaf, and from to 4 (rarely 6) on different leaves on the same plant. The
unusual development of lentlcels and the transverse cracks in the branchlets, on

which he based Prunns tnbcrciilata and P. annnJari^, respectively, do not appear to

be constant characters. After study of somewhat more material than was available

to Koehne, I doubt that more than one species exists In this group, at least in Cen-

tral America. The oldest name which is applicable to the species Is Primus hracby-

hotrya Zucc, (1837), from Mexico, but pending a revision of the whole group It

seems wisest at present to refer the Panamanian plant to a species orlglnallv de-

scribed from nearby Costa Rica, Prufuis annidar/s.

(1^0)
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Fig. 70. Prntnis annularis

1, Prunus annularis Kochne in EngL Bot. Jahrb. 52:308. 1915.

Large evergreen tree, up to 20 m. tall with trunk up to 50 cm. In diameter,

entirely glabrous. Leaves coriaceous, entire, elliptic to lanceolate or ovate, 2.5-5.5

cm. wide, 6-13 cm. long, usually 2-2,5 times as long as wide, rounded at base,

narrowed toward the apex from about the middle, with a short blunt acumen;

petiole stout, 1-1.5 mm. in diameter, 1-1.5 cm. long; lateral veins often 5-7

pairs, inconspicuous, slender, arcuate-ascending, anastomosing well inside the mar-

gin; glands usually present on the lower surface of the blade near base, round or

oval, often about 0.5 mm. wide and 0.7 mm. long, 1—2 (rarely none, or 3) on

each side of the midrib, mostly 5—10 mm, from the base of the blade and about

5 mm. from the margin, but sometimes as little as 1-2 mm. from base or margin;

stipules very soon deciduous, not seen, probably narrowly linear, 2-4 mm. long.

Flowers in leafless racemes 4—5.5 (-7) cm. long, these from the axils of the sub-

persistent leaves of the preceding season; flowers 20-40, subtended by very small

chartaceous bracts which are deciduous before the flowers open; pedicels naked,

3-7 mm. long (those at the base of the racemes the longest), 0.5-0.7 mm. in
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diameter at antKcsis, up to 1.5 mm. in diameter in fruit, mostly at right angles to

the axis; petals white, glabrous, entire, rounded or reniform, about 2 mm. long

including the short claw, 2-2.5 mm. wide; stamens about 20, glabrous, the fila-

ments 2,5—4 mm. long, subulate; anthers (0.6?—) 0.7—1 mm. long, elliptic;

hypanthium in anthesis campanulate, about 3 mm. broad and high, the calyx-lobes

broadly triangular, blunt or acute, about L5 mm. wide at base, 1 mm. long, en-

tire; hypanthium and calyx deciduous Immediately after anthesis; ovary glabrous,

about L5 mm. long, tipped by the straight style 2-3 mm. long and 0.3 mm. in

diameter; stigma peltate, 0.7-0.9 mm. across. Fruit probably a purple ovoid

drupe with thin flesh, about 1.5 cm. in diameter, 2 cm. long; stone ovoid, pointed,

about 10 mm. In diameter, 13 mm. long; seed globose, about 9 mm. In diameter.

Costa Rica and Panama; related species or perhaps the same species from Vera

Cruz and Chiapas through Central America into northern South America; chiefly

in rain forests, at elevations from 1000 to 2000 meters.

CHiRTQUi: Bajo Chorro, Boquete DIstr., DariJsov 2Jj; between El Volcan and Ccrro

Punta, G. Wbife 14; vicinity of Casita Alta, Volcan dc Chirlqui, WooJson, Allen ^ Scibert

907.

Pniniis occidcntalh Sw., reported from the Volcan de Chiriqui by Seemann

(Bot. Voy. Herald, 119, 1852-53), is a West Indian species not known to occur

in Panama; the report was doubtless based on what is here called Pruuns amnilarh,

VrufiHs coYfiifolia Koehne, a Costa Rican species recognized by having a persistent

calyx and tufts of hairs in the axils of the main foliar veins (Sect. Neocalycinia

Koehne), was erroneously reported from Panama (Ann. Mo. Bot. Card. 27:312.

1940), but its known range is from southern Mexico to Costa Rica only. The

common half-wild cherry of the highlands of Guatemala and southern Mexico, the

capidin, 'Prnuns capuli Cav., has apparently not been reported from Panama,

although it is widely naturalized from Venezuela to Bolivia. It may be recognized

by the racemose inflorescence which bears leaves near Its base, the crenate-dentate

leaves bearing reddish hairs beneath along the midvein, the persistent calyx and

the sweet nearly black juicy fruit 1-1.5 cm. in diameter.

7. CHRYSOBALANUS L.

CiiRYSOBALANUs L. Gen. PL ed. 5, 229. 1754.

A small (possibly monotypic) genus of shrubby plants with entire coriaceous

leaves. Flowers white, in axillary cymes; calyx (hypanthium) perigynous, the

lobes 5; petals 5; stamens about 20, hirsute, coherent; ovary sessile at the bottom

of the hypanthium; ovules 2; style basal. Fruit a drupe with one bony stone having

5-6 angles.

1. CuRYsoBALANUS ICACO L. Sp. Pi. 513. 1753; Hook. f. in Mart. Fl. Bras.

14-:7. 1867.

Low shrub 1-2 m. high, or prostrate, or a medium-sized tree up to 5-6 m.

high, glabrous or essentially so except in the inflorescence and on very young

(1^2)



1950]

FLORA OF PANAMA (KoSUCeac) 167

Fig. 71. Chrysobalanus Icaco

growth, where strigose; bark of the branchlets reddish-brown, smooth except for

the very numerous and conspicuous pale lenticels. Leaves varying considerably

from one plant to another, elliptic to obovate or suborbicular, rounded or

emarginate at apex or when elliptic narrowed to an obtuse apex, cuneatc to acute

or rounded at base, up to about 8 cm. long and 6 cm. wide, (1-) 1.5-2 times as

long as wide, on stout petioles 2-4 mm. long; blades dark green and lustrous above,

dull beneath and usually with a depressed elliptic glandular area about 0.5 mm.
long on each side of the midrib at extreme base; small veins prominently reticulate

en both sides of the blade, the primary lateral veins mostly 4-6 pairs, straight at

base but curving and anastomosing before reaching the margins. Flowers white,

in short-pcduncled axillary cymes shorter than the leaves (mostly 2-4 cm. long,

with 8-20 flowers), the cyme-branches often strongly flattened and 1-1.5 mm.
wide, often glabrcscent near the base, the tips densely pale-strigosc like the

hypanthium, the flowers and the tips of the cyme-branches appearing silvery white

to the unaided eye; cymes usually naked In anthesis, the ovate, acute, finely

glandular-ciliate bracts 1.5-2 mm. long but very soon deciduous; petals 5, glabrous,

oblanceolate or spatulate, 3-5 mm. long, 2-3 times as long as wide, the tips

rounded, often erose, the bases cuneate; stamens about 20 (up to 30, according to

Hooker) in one series, the filaments pale (Pwhite), about 5 mm. long or less,

hirsute on the inner surface except on the distal third, the flattened bases coherent

a third or half the length of the filaments into a cyHnder; anthers about 0.5 mm.
long, Ppink or Ppurplish; hypanthium campanulate or turbinate, at anthesis about

3 mm, long and wide, the inner surface hairy, the long-hirsute ovary sessile at the

bottom of the tube, the fiUform style 6-7 mm. long, hirsute except at tip, erect,

with a minute terminal stigma; calyx-lobes triangular-ovate, acute or blunt-

tipped, heavily pubescent, the margins glandular-ciliate but otherwise entire. Fruit

globose or oval, 2-5 cm. long, white to pink or purple, edible, with white juicy

insipid flesh, the stone 1-2 cm. long with 5-6 acute longitudinal ribs.

(153)
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Tropical America, from Florida and Tamaulipas southward through the West

Indies and Central America to northern Brazil and to Ecuador; tropical West

Africa; near sea level, in beach thickets and coastal swamps; often planted inland.

BOCAs DEL TORO: Nances Cay, vicinity of Chiriqui Lagoon, von WeJel 2gj6. canal
zone: Aspinwall, Hayes 6j6; Chagres, Fcndler lOJ, cocLE: Penonome, WHIictms 4^0,

colon: Manzanilla Island, Hayes yog. paxNAMA: San Jose Island, [Johnston, Erlanson],

8. LICANIA Aublet

LiCANiA Aubl. Hist. Pi. Guian. Fr. 119, pL 45. 1775; Hook, f, in Mart. Fl. Bras.

14-:8-19. 1867; Fritsch, in Ann. K. K. Naturhist. Hofmus. Wien 4:33-60.

1889.

Moquilea Aubl. loc. cit. 521, pi 20S, 1775; Hook. f. In Mart. Fl. Bras. 14-:19-26. 1867;

Fockc in Engl. & Prantl, Nat. Pflanzcnfam. 3^:58. 1894.

Trees with alternate simple entire leaves. Flowers usually paniculate, the

ultimate branchlets cymoscly branched; hypanthium globose or campanulate, the

lobes 5; petals 5, minute or none; stamens 3 to many, inserted at the margin of

the hypanthial disk, often connate at base, forming a complete ring or unilaterally

disposed; ovary unilocular, sessile at the bottom of the hypanthium, hairy; style

basal; fruit drupaceous, various, one-seeded, the pericarp usually leathery or woody.

a. Leaves tomcntose beneath with fine white or nearly wlilte appressed

tomentum.
b. Leaves broadly rounded at apex, obtuse or (usually) subcordate at

base, mostly 1.4-1.7 times as lon>; as wide; branchlets stout, often

3-6 mm. thick at base of Inflorescence; stamens about 20 1. L. arborea

bb. Leaves acute or acuminate at apex, acute to rounded at base, mostly

2—2.7 times as long as wide; branchlets at base of inflorescence

slender, 1—2 mm. thick; stamens 3 (sometimes in addition to a few

vestigial rudiments) 2. L. hypolhuca
aa. Leaves glabrous or essentially so 3. L. platypus

1. LicANiA ARiiOREA Seem. Bot. Voy. Herald, 118, pL 2^. 1852-53,

Ucania Selerrana Loes. Verb. Bot. Ver. Brnndcnb. 53:5 5. 1911.

Tree to 10 m. tall (or sometuiies up to 3 m., according to Standley) with

broad stiff blunt, oval or oblong leaves; juvenile foliage, branchlets and inflorescence

conspicuously yellowed, very densely hlrsutulous with short erect or somewhat

matted tawny hairs; branches and upper surface of mature leaves glabrate, the

lower leaf-surfaces strongly whitened with a closely felted tomentum; branchlets

stout, often 3-6 mm, in diameter at the base of the inflorescence, the bark reddish-

brown with inconspicuous pale lenticels. Leaf-blades coriaceous, ovate to elliptic or

oblong, broadly rounded at apex, obtuse or (usually) subcordate at base, 5-12

(—15) cm. wide, 6-18 (-25) cm. long, usually 1.4-1.7 times as long as wide,

lustrous and glabrous above; lateral veins about 12-15 pairs, widely divergent, the

3—5 proximal pairs much closer together than the others, all raised and forming

conspicuous ribs on the lower surface; petioles stout, 5-10 mm. long, 2-3 mm. in

diameter; stipules 1-1.5 cm. long, 1—2 cm. wide, linear, acute, appressed, on shoots

(154)
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only. Flowers essentially sessile, very many together in axillary and terminal

panicles at the tips of branches, forming an inflorescence often up to 40-50 cm.

long and nearly as broad, with widely divergent branches; petals white, hirsute,

oblanccolate or obovate, often about 1.5-2 mm, long and half as wide, obtusely

pointed at apex, cuneate at base; stamens about 20 (the anther-bearing ones 10 or

fewer), the filaments up to about 3 mm. long, hirsute, their bases coherent into

a cyHnder and inserted with the calyx, the sterile ones often short and inconspic-

uous; anthers about 0.5 mm. long; hypanthium deeply cup-shaped, about 1.5-2

mm. wide and high in anthesis, tomentose within, usually contracted toward apex

and surmounted by the 5 erect or converging calyx-lobes which are triangular,

acute, about 1-1.5 mm, wide and long; ovary sessile at the bottom of the hypan-

thium, nearly globose, about 1 mm. long, hirsute; style about 2.5 mm, long,

subulate, hirsute except for the distal 0.5 mm. which is slender, terete, and

glabrous; stigma terminal, slightly flattened. Fruit (said by Seemann to be black)

obovoid or oblong-obovoid, 2-3 cm. long or larger, rounded at tip, substipitate,

glabrate.

Western Mexico (Guerrero) to Panama, lowland, often in dry 1

Colombia.

ru

CANAL zone: Chiva-Chiva trail, Red Tank to Pueblo Nucvo, Piper 57I3y 5738; old
Las Cruces trail between Fort Clayton and Corozal, Standley 2go8g. cocle: north rim
of El Valle de Anton, Allen 174I; Pcnonome and vicinity, Williams 3j8. chiriqui:
David, Pittier 2841. Panama: Sabanas, Bro, Paul 2g0; Corozal road near Panama,
Standley 26847; Matias Hernandez, Standley 28gj2; between Matias Hernandez and Juan
Diaz, Standley 32007.

The large seed of this species is said to contain about 30 percent of oil, and to

burn readily. The oil is similar to that produced commercially from the seeds of

a closely related species, Licania rigida Benth., of Brazil. The type specimen of

Licania arborea was collected by Seemann between Tole and David, in what is now
the Province of Chiriqui.

2. Licania hypoleuca Benth. Bot. Voy. Sulphur, 91, pi. 32, 1844.

Tree 10-15 m. tall, with a trunk-diameter of 10-40 cm., the ovate or lanceolate

pointed leaves whitened beneath, the branchlets slender (1-2 mm. thick at the base

of the inflorescences), nearly black, glabrate (in the juvenile state densely sordid-

puberulent). Leaves ovate to lanceolate or elliptic, the upper surface lustrous and

glabrous but the veins and vcinlets in fully mature leaves marked with lines of tiny

closely set papillae, the lower surface (appearing glaucous to the unaided eye because

of the fineness of the tomentose layer) whitened with a dense appressed tomcntum,

the main lateral veins densely puberulent or thinly tomentose, arcuate, 6-S pairs,

prominent beneath, inconspicuous above (in dried material) ; blades acute to acumi-

nate at tips, acute to rounded at base, 5-12 cm. long, 2-5 cm. wide, usually about

2-2.7 times as long as wide; petioles stout, about 1 mm. in diameter and 4-7 mm.
long, densely short-hairy, the hairs on the upper side extending 2-4 mm. in a nar-

row inverted V onto the base of the blade; stipules subulate, 1-3 mm. long, subpcr-
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sistcnt, erect and parallel to the branchlets. Flowers (said to be white) very small,

numerous in leafy, terminal, mostly pyramidal panicles 10-20 cm. long; lower

(axillary) branches of the panicle widely divergent, often 6-15 cm. long, most

of the flowers borne in racemold arrangement along secondary branches in 2- to

5-fIowcred cymules on peduncles 2-5 mm. long; terminal flowers of the cymules

often pedicellate 1-3 mm., the lateral ones usually nearly sessile; corolla none;

anther-bearing stamens usually 3 (opposite 3 adjoining calyx-lobes), less than 1

mm. long, the filaments subulate, dilated at base and hirsute about the zone of

insertion, the anthers about half as long as the filaments; hypanthium campanulate

or turbinate, about 1.5-2 mm. long and wide in anthesis, often contracted slightly

at mouth, surmounted by the 5 ovate-acute, entire calyx-lobes which are spreading

at tips, about 1 mm. long and wide; receptacle thickly hairy within, with a prom-

inent fringe of hairs at the somewhat thickened margin, which in addition often

bears short sterile filaments alternating with the calyx-lobes, and less often bears

very short vestigial filaments elsewhere; ovary sessile at the bottom of the hypan-

thium, ovoid-globose, less than 1 mm. long, white-hirsute; style erect (in the

flower opposite the stamens and so alternating with the stamenless calyx-lobes),

about 2 mm. long, subulate, hirsute except for the slender tip 0.2-0.3 mm. long;

developing ovary elongating at base and becoming stipitate at maturity. Fruit

pyriform, red, thinly pubescent at least at base, about 1 cm. thick and 2 cm. long

(including the attenuate base).

Tabasco and British Honduras to Panama, lowland, in wet or moist forests;

Colombia?

The TYPE of this species came from "Veragua", according to Bentham's

original description; in Seemann's "Flora of the Isthmus of Panama", published a

decade after Bentham's description, the locality was given as "Province of Vera-

guas", the implication being that no more definite locality could be given. At

this period Veraguas Included all of what is now the Province of Chiriqui, so the

type-locality of this species may have been almost anywhere along the Pacific

Coast of western Panama. The species is reported by Standley (Contr. U. S. Nat.

Herb. 27:189. 1928) from Barro Colorado Island, with the notation that this is

the only locality at which it is known to occur in the Canal Zone.

CANAL zone: Barro Colorado Island, Standley 31323, 31416, 4106^. darien: La

Palma, Vifticr 549I.

3. LicANiA PLATYPUS (Hemsl.) Fritsch In Ann. K. K. Naturhist. Hofmus. Wien

4:53. 1889; Pittler in Contr. U. S. Nat. Herb. 13:443, pi S6. 1912; Standi.

& Steyerm. in Fieldlana Bot. 24^:456. 1946.

Moquiha platypus HemsL Diagn. Pi. 1:9. 1878; Biol. Centr.-Am. Bot. 1:366. 1880.

Tree up to 50 m. high with large, narrow, glabrous, somewhat distichous

leaves; branchlets stout, glabrous, purplish or red, often 2-3 mm. in diameter at

the base of the inflorescence, the lenticels numerous, narrowly elliptic, 0.5 mm.

long; leaf-blades coriaceous, elliptic-lanceolate or narrowly oblong, rounded grad-
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Fig. 72, Licania platypus

ually to a short-acuminate tip, rounded or acute at base, 3-6 (-8) cm. wide, 10-30

cm. long, usually 3 times as long as wide, green and somewhat lustrous above,

paler and somewhat glaucous beneath; midvein raised and rather prominent beneath;

lateral veins 12—20 (-25) pairs, arcuate, anastomosing near the margin; lower

surface of the blade bearing small oval or circular glands 0.2-0.3 mm. across,

these 0.2—1.5 mm. from the margin, slightly sunken, rimmed, one near the end of

each main lateral vein; petioles dark red (when dry), 9-15 mm. long, 2 mm. in

diameter; stipules dark, erect, stiff and persistent, 2.5 mm. long, adnate to the

petiole three-fourths their length, the tip free, rounded. Flowers white, fragrant,

rnz;
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subsessilc or on pedicels 1-2 mm. long, very many together in axillary and terminal

cano-tomentose panicles at the tips of branches, these forming a divaricately

branching inflorescence 10-3 5 cm, long; panicle branches strongly flattened near

base, bractlcss at flowering time; petals obovatc, 2-3 mm. long, finely white-

tomcntulosc distally (often said to be ciliate) ; stamens 15 (-18), glabrous, sub-

equal, the filaments up to 3 mm. long, inserted separately on the margin of the

thickened disk, which is heavily retrorsely bearded; anthers about 0.5 mm, long;

hypanthium cup-shaped, about 1.5 mm. high and 2 mm. wide in anthcsis, tomcntu-

losc without, silky within^ the erect or spreading calyx-lobes obtusely triangular

with rounded sides, about 1.3 mm. long and wide; ovary sessile at the bottom of

the hypanthium, nearly globose, about 1 mm. long, hirsute; style 5-6 mm. long,

subulate, hirsute except for the distal one-third which is terete, filiform. Fruit

(according to Pittier) very large, 1-3 to each panicle, 15-20 cm. long, 10-14 cm.

in diameter, with dark brown, vcrrucose skin covered with white Icnticels, and

the inside flesh yellow, juicy, and sweet, somewhat fibrous; seed usually one, ovate-

oblong, flattened, 6-8 cm. long, 4-4.5 cm. in largest diameter.

Southern Mexico to Panama; reported from Colombia. In lowland forests,

often at elevations less than 400 meters, often cultivated for ornament,

PANAMA: along Rio Juan Diaz above Juan Diaz, Allen p^i".

This species is reported from San Jose Island by Johnston (Sargcntia 8:132.

1949), who gives at the same time a good descriptive account of the tree as it

occurs in the forest on the island.

The native country of this tree is somewhat in doubt; Pittier remarks that he

has never seen it in a truly wild state. Hemslcy's original material included a

cultivated specimen from Nicaragua (designated as the type-specimen in Contr.

U. S. Nat. Herb. 23:344. 1922), and Cuming's No. 12^2, originally supposed to

have come from Panama (i. e. probably western Panama) . As Hemsley later

pointed out (Biol. Centr.-Am. Bot. 1:3 66. 1880), "Cuming's specimens may have

been collected further south, in Western Colombia." (i.e. probably what is now

eastern Panama)

.

9. HIRTELLA L.

HiRTELLA L. Gen. PL ed. 5, 20. 1754; Hook. f. In Mart. Fl. Bras. 14-:27-40.

1867; StandL & Steyerm., in Ficldiana, Bot. 24^:450-452. 1946.

Shrubs or trees with alternate, simple, entire leaves. Flowers in axillary and

terminal panicles or racemes; hypanthium short and symmetrical or elongated and

then usually gibbous, the lobes 5, rcflexcd; petals 5; stamens 3-7 (rarely more),

inserted at the summit of the hypanthium disk, usually unilaterally inserted (i. e,

on the side where the ovary Is attached, opposite the style and the enlarged side of

the hjpanthium) ; uvary unilocular, hirsute, attached to the side of the hypan-

thium-tube above the base (i. e. below the base of the middle stamen) ; style basal.

Fruit drupaceous, often dry.

(1>8)
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a. Inflorescence racemold, the 3 0-40 flowers on unbranched filiform
bracteolate pedicels 5-8 (-12) mm. long; stamens 5-7 2. H. RACEMOSA

aa. Inflorescence a leafless spike-like panicle, the lateral branches (cymes)
often 1.5 cm. long, the spikes sometimes appearing racemoid when most
of the cymes are reduced to 2 or even 1 flower each; stamens 3.

b. Leaves glabrate or the principal veins with persistent apprcsscd yel-

lowish hairs; bracts of the cymes lanceolate, attenuate, minutely
glandular-denticulate 3. H. triandra

bb. Leaves sparsely or densely short-hirsute, at least on the veins, with
erect rufous or tawny hairs; bracts of the cymes round or oval,

heavily beset with depressed or stalked and peltate glands 0.3-1 mm.
^^""OSS 1. H. AMERICANA

1. HiRTELLA AMERICANA L. Sp. Pi. 34. 1753; Standi. & Steyerm. in Fieldiana,

Bot. 24:450. 1946,

Hirtclla molUcoma HBK. Nov. Gen. & Sp. 7:263. 1825; Hemsl. In Biol. Ccntr.-Am. Bot.
1:366. 1880, as mollhsima; Standi, in Contr. U. S. Nat. Herb. 27:188. 1928.

?Hirtella glaiulidosa Spreng. Anlcit., />/. /, /. 1-4; Neuc. Entd. 1:303. 1820; DC. Prodr.
2:528. 1825; Seem. Bot. Voy. Herald, 118. 1852-53.

Hirtclla guatcmalcnsh Standi, in Trop. Woods 11:19. 1927.

Small or medium-sized tree, the branchlcts and inflorescences conspicuously

rufous, densely short-hirsute with straight, slender, multicellular tawny hairs

0.5-0.7 mm. long; branchlcts 2-4 mm, in diameter below the inflorescence, the

hairs persistent. Leaves hairy Kke the stems but less densely, the upper surface

glabrate in age except the midrib, the lower surface densely hairy on the principal

veins and uniformly but sparsely so on the anastomosing vclnlets, where the hairs

are often about 3 times as long as the distance between them; hairs of the leaves

with enlarged papillose bases; leaf-blades thick and subcoriaceous, oblong or elliptic,

acute and gradually short-acuminate at apex, rather abruptly rounded or obtuse at

base, 3-6 cm. wide, 6-15 cm. long, often 2-2.7 times as long as wide; lateral veins

8-12 pairs, arcuate, slightly impressed above, raised beneath, the small veinlcts

finely reticulate and often raised on the upper surface, making it rough to the

touch; glands abundant on the lower surface, usually concentrated near base and

apex of the blade, elliptic or circular, 0.2-0.5 mm. across, with raised rim and
depressed center; petioles very stout, 2-4 mm. long and about 2 mm. thick, their

surfaces concealed by the hairs; stipules subpersistent, hirsute, subulate, apprcssed,

6-9 mm. long. Flowers many, white or purphsh-white, in very narrow spike-like

leafless panicles 10-20 cm. long and 2-4 cm, thick, the lateral branches of the

spike often about 1.5 cm. long, ascending, cymosely 1- or few-flowered; bracts of

the cymes round or oval, 1-1.5 mm. long, heavily beset with large glands, these

varying from depressed spots 0.3 mm. across to peltate glands 1 mm, across on
stalks 1 mm. long, the larger glands often very numerous and conspicuous in the

spikes after the abortion of most of the flowers; bracts subtending the lateral

cymes (i. e. those of the main axis) eglandular or nearly so, hirsute, subulate, about

5 mm. long; petals white, broadly elliptic, bluntly rounded at base and apex,

glabrous, about 4 mm. long and 3 mm. wide; stamens 3, opposite adjoining sepals,

much exserted and curled into the flower, purplish or deep red, glabrous, the fila-
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merits 1-L2 cm. long, flcsKy at base and tapering to tKe very slender tips, arising

separately from the hypanthium-rim which is fleshy and projects about 1 mm. or a

little less above the base of the calyx; anthers about 0.6 mm. long; hypanthium

turbinate, the cavity funnelform, about 2 mm. deep measured from the summit

of the fleshy rim, retrorsely hairy within the rim but glabrous at bottom; calyx-

lobes broadly oblong, obtuse to rounded at tips, reflexed at and after anthesis,

entire, 1.5-2.2 mm. wide, 2-2.7 mm. long, the outer surface thinly yellow-hirsute

like the inflorescence, the inner surface pale, sordid-tomentulose; ovary hairy,

sessile, attached above the middle of the hypanthium cavity (at the base of the

middle stamen), the style about as long as the stamens and opposite them in the

flower, filiform, long-pilose below the middle, with tiny capitate stigma, in bud

bent abruptly away from the ovary and then coiled toward it. Fruit oval^ thinly

yellow-hairy, rounded at apex, probably 1-1.5 cm. long or longer, black.

Cuba; British Honduras, Costa Rica, and Panama; Colombia and northern

Venezuela; thickets and savannas, lowlands.

A distinct entity, but probably the same species, occurs in Guatemala and

southern Mexico; the pubescence in general is toward yellowish rather than reddish,

the calyx-lobes are sordid-tomentulose and pale on the outer surface as well as the

inner, and the glands are usually absent from the lower leaf-surfaces but arc usually

present on the upper.

CANAL zonh: Gatuncillo, Piper 36541 between Rio Grande and Pedro Vidal, road to

Arraijnn, Pitticr 2/oS; [Cruccs, Seerfiafm]; southwest of Pt. Salud, Barro Colorado Island,

Wooduvrfh d Vestal 728, cocle: Penonome, Willia?rts 24/. Panama: Chorrcra, KiHip

34OQ; Pacora, Bro. Paul 2S4; Sabanas, north of Panama, Bro, Paul 412; San Jose Island,

Erlanwn loS,

2. HiRTULLA racemosa Lam. Encycl. Meth. 3:133. 1789; DC. Prodr. 2:529.

1825; Seem, in Bot. Voy. Herald, 119. 1852-53; Standi. & Steyerm. in Field-

iana, Bot. 24:450-452. 1946.

Uhfclla amcricana Aubl. Hist. Pi. Guian. Fr. 247, /;/. 98. 1775; Hook. f. in Mart. Fl.

Bras. 14-:33. 1867; Bcnth. in Bot. Voy. Sulphur, 91. 1844; Standi, in Contr. U. S.

Nat. Herb. 27:188. 1928; auct. Amcr. plur., non L.

llirtclla ohlofis^ifolia DC. Prodr. 2:529. 1825.

Shrub or small tree, 2-3 (—6) m. tall, with slender pubescent branchlets 1-1.5

mm. In diameter below the inflorescence; hairs of two types, those of the young

foliage and branchlets yellowish, appressed or erect, straight and slender, pointed^

multicellular, 0.5-1.5 mm. long, these also abundant In the inflorescence but there

mixed with tiny erect white hairs mostly 0.2—0.3 mm. long. Leaves elliptic to

oblong, lanceolate, or ovate, glabrate, only a few long yellow hairs persistent on the

veins (at least of the lower surface), a few of the hairs with papillose bases; blades

subcoriaceous, lustrous, 1.5-4 cm. wide, 3-8 cm. long, usually 2-3 times as long

as wide, narrowed from the middle or above to a broad blunt or pointed acumen

1 cm. long or less, narrowed and rounded at base (or obtusely narrowed, with the

extreme base rounded abruptly into the petiole)
;

petiole short, stout, about 0.7
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mm. in diameter, 2 mm. long; lateral veins 6-8 pairs, arcuate, slightly raised on

both surfaces but not forming conspicuous ribs on either, often hardly visible on

the upper; glands occurring on the lower surface of the blade near base, mostly

nearly circular, about 0.2 mm. across, with raised rim and depressed center; stipules

subpersistent, filiform-subulate, appressed-hairy, 2.5—5 mm. long, usually black in

dried material, apprcssed to the branchlets. Flowers in axillary and terminal

racemes 12—15 cm. long (or up to 20—25 cm. including the basal leafy part of the

growing branchlet terminated by the raceme); "racemes" 3 0- to 40-flowered,

flowering from base to apex but apparently always determinate, the terminal

(bractless) flower abortive; lateral flowers on filiform ''pedicels" 5—8 (-12) mm.

long, spreading at right angles or somewhat ascending, each with two tiny bracte-

oles near base or about one-third the distance from base to apex, the bracteoles

often with sessile or stalked glands on the margins, and borne at the summit of a

thickened peduncular portion of the flower-stalk (only the part beyond them bein

the pedicel proper) ; bracts subtending the flower-stalks lanceolate, usually re-

curved, 1—2 mm. long, with basal marginal glands like those of the leaves (and

sometimes a similar gland at apex) ;
petals pink, purple or ''rosy mauve", glabrous,

broadly elliptic, rounded at both ends, 2—3 mm. wide, 3—5 mm. long; stamens 5—7,

much exserted, purple, glabrous, the filaments 1.2-1.6 cm. long, fleshy at base and

tapering to the very slender tips, arising separately from the fleshy hypanthium-rim

which projects 1 mm, or less above the base of the calyx, absent from the segment

of the rim opposite the insertion of the ovary or there represented by vestigial

staminodia only; anthers about 0.6 mm. long; hypanthium In anthcsis elongate-

tubular, with hollow cylindric or oblong one-sided base up to about 1 mm. thick

and 2 mm. long, and funnclform throat about 1 mm. long, the interior hairy

about the summit of the throat, glabrous below; calyx-lobes oblong or elliptic,

usually reflexed at anthesis, entire, rounded or subacute at apex, about 1-1,5 mm.

wide, 2.5 mm. long, the outer surface with mixed short white and long yellow

hairs, the inner surface glabrous proximally, distally whitc-tomentulose; ovary

hirsute, sessile, attached to one side of the funnelform portion of the hypanthium

above the bottom; style as in H. aviericanay but up to about 1.5 cm. long, arising

from the flower toward the side where functional stamens are lacking (i. e. the side

toward which the inflated base of the hypanthium is expanded). Fruit oblong-

obovoid, sparsely hairy, dark red or purple, up to about 1.5 cm. long and 0.6 cm.

in diameter, rounded at apex, the base substipltate.

Guerrero and British Honduras to Panama, northern South America, and south

in the Amazon Basin to central Brazil, eastern Peru and eastern Bolivia; lowlands,

in forests and thickets.

CANAL zone: Summit Road, D. G. Jories 2'^^; Ancon Hill, Piper 5575, 5596; Pittier

20/5; between Miraflores and Corozal, Pittier 2102; between Corozal and Ancon, Pittier

264I; road to Arraijan, between Rio Grande and Pedro Vidal, Pittier 2702; Ancon Hill,

Staudley 26^66; Corozal, Standley 2/^/1; Gamboa, Staynlley 28^70; Summit, Standley

JOIO/; Obispo, Standley JT742; Rio Chagres, Steyermark & Allen IJ500; Barro Colorado

Island, Wetmore & Abbe 105; Woodxvorth ^ Vestal 5J2. cocle: Penonome, il. S.
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PKOVINCH UNKNOWN:

Williams gj. colon: vicinity of Santa Rosa, Rio Gatuncillo, Allen 41 j6, darien: La
Palma, Vittier S486. Panama: Rio Las Lajas, Alloi 160J; Las Sabanas, Killip 3361

;

MacbriJe 264S; La Chorrcra, Bro, Maurice 816; Isia Taboga, Miller 20jj; SianiUey 27036,
2S0IJ; Tumba Mucrto road near Panama, Standley 2gY36,
"Panama", Duchassaing in 1850.

According to Johnston (Sargentia 8:131-132. 1949), the true Hirtclla race-

niosa is a South American species with larger flowers than the Panamanian and

Central American species, which he refers to H. oblongifolia DC. Under the name

of H, oblougifoUay he reports the species as a very common shrub on San Jose

Island,

3. HiRTELLA TRiANDRA Sw. Prodr. Veg. Ind. Occ. 51. 178 8.

Large shrub or a tree, often 5-6 m. high (sometimes to 20 m. with a trunk

15-20 cm. in diameter), with slender pubescent branchlets 1-2 mm. in diameter

below the inflorescences; inflorescences and juvenile foliage and branchlets more or

less appressed-pubesccnt with two types of hairs intermingled: straight, slender,

pointed, yellow or tawny, usually appresscd hairs 0.5-1 mm. long, and straight or

crisped often erect white hairs 0.3 mm. long or less; the longer, yellow hairs pre-

dominating on the leaves, while in the inflorescence the two types arc often equally

Intermingled except on the inner surfaces of the calyx-lobes, where the shorter,

white hairs alone occur. Leaves elliptic or sometimes oblong, glabrate or the

principal veins persistently hairy, the hairs of the leaves often with enlarged

papillose bases; blades rather thin, 2-5 cm. wide, 6-12 (-15) cm. long, 2-3 times

Fig. 73. Hirtclla trlanJra
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as long as wide, rather abruptly acute at apex and with a definite narrow sharp-

pointed acumen 0.6-2 cm. long; base of blades acutely narrowed from below the

middle, the extreme base not decurrent but often abruptly rounded and so truncate

or even subcordate, and sharply delimited from the stout petiole 1-2 mm. thick

and 2-4 mm. long; lateral veins 5-8 pairs, arcuate, not very prominent, sHghtly

elevated on the lower surface; glands occurring on the lower surface of the blade

(occasionally on the upper surface), mostly near base, often very small, 0.2 mm.

across, but sometimes reaching 0.5 mm., elliptic or circular, with raised rim and

depressed center; stipules subpersistent, hirsute, subulate, apprcssed, 3-5 mm. long.

Flowers in axillary and terminal raceme-like panicles 3-7 cm. long, the "racemes"

compound but the lateral cymes most often reduced each to 1 or 2 flowers and the

inflorescence giving the appearance of a simple raceme with bracteolate pedicels

8-15 mm. long (actual pedicels 2-3 mm, long); bracts of the cymes lanceolate,

attenuate, minutely glandular-denticulate, 1.5-3 mm.; petals white, broadly ellip-

tic, rounded at both ends, about 5 mm. long and 3-3.5 mm. wide, glabrous;

stamens 3, opposite adjoining sepals, much exserted, pink or purple, glabrous, the

filaments 1.2-1.6 cm. long, fleshy and about 1 mm. wide at base and tapering to

the very slender tips, arising separately from the hypanthium-rim which is fleshy

and projects about 0.5 mm. above the base of the calyx; anthers about 0.6 mm.

long; hypanthium campanulate, the cavity funnelform, about 1.8-2 mm. deep,

retrorsely hairy within the fleshy rim but glabrous at bottom; calyx-lobes oblong

to suborbicular, rounded at tips, reflcxed after anthesis, entire, 2-2.5 mm. wide,

3-3,5 mm. long, the outer surface with long yellow appressed hairs and scattered

small white hairs also, the Inner surface white-tomentulosc; ovary hirsute, sessile;

style as in H. amcricana, but up to 1.5 cm. long. Fruit dark red or purple, oblong-

obovoid, up to 2.3 cm. long and 15 mm. thick, with rounded apex and thick, short,

stipe-like base, rather densely yellow-hairy.

West Indies; British Honduras and Guatemala to Panama; northern South

America and south in the Amazon basin to southern Brazil, eastern Peru and

eastern Bolivia; low and middle elevations, in moist or wet forests.

BOCAs DEL TORo: Flsh Creek hills, von Wedel 24jy. canal zone: Barro Colorado

Island, Bangham 398; Salvoza 865; Wetmore 6 Abbe TqS; WooJworth & Vestal 647;

Frijoles, ?ittier 26S0; along Rio Indio de Gatiin, Vttfkr 2784; Fort Sherman, Staiidley

31 135. colon: along Rio Fato, Vittier 3869; Santa Isabel, Fitfier 4178. darien: El

Real, Allen gdj; Garachine, Vittier 5523; Pinogana, ?ittier 6S77\ Cituro, K, S, Williams

667. PANAMA: hills above Campana, Allen 1689; Pacora, Allen 34531 near Vigia and San

Juan on Rio Pcqueni, Dodge, Steyermark & Allen 16524; near Chepo, Kluge 48; Rio

Tatare, Woodson ^ Schery IO08, ?san blas: Perme, Cooper 286; Marraganti [PMazar-

gandi], R. S. Williams lOOO,

10. COUEPIA Aublet

CouEPiA AubL Hist, PL Guian, Fr. 519, pi 207. 1775; Hook. f. in Mart. Fl

Bras. 14^:40-49. 1867,.

Trees or shrubs, with alternate, simple, entire leaves. Flowers in racemes or

panicles; hypanthium elongate and somewhat tubular, often gibbous at the base,
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the lobes 5; petals usually 5; stamens 10-15 or numerous, inserted at the summit

of the hypanthium tube, the filaments more or less united at base in a complete or

incomplete ring; ovary unilocular, hairy, attached to the side of the hypanthium-

tubc above the base. Fruit a dry or fleshy drupe, the stone mostly woody, 1-

sceded.

1. CouEPiA PANAMENSis Standi, in Trop. Woods 42:22. 1935.

Tree up to 20 m. tall, nearly glabrous, the petioles, young growth, and in-

florescence sparsely strigose with appressed sordid hairs 0.5 mm. long or less, the

inner calyx-lobes canescent-puberulent near tips; branchlets dark reddish brown,

glabrcsccnt, about 2 mm. thick below the inflorescence, the Icnticels inconspicuous.

Leaves ovate or elliptic, the tip acute and terminated by a blunt acumen about

1-1.3 cm. long and 2-4 mm. wide, the base of the blade acute and attenuate into

a stout petiole 1.5-2 mm. thick and 4-6 mm. long; petiolar glands elliptic, near

summit of petiole, about 1.5-1.8 mm. long, with raised margin and a flat sunken

central area; similar but much smaller glands (about 0.5 mm. long) occur at inter-

vals along the margins of the blades, especially near tips; blades 3-5 cm. wide,

8-12 cm, long, 2—2.5 times as long as wide, lustrous on both surfaces when dry,

the veins inconspicuous, arcuate, about 5-6 pairs, those near apex usually anasto-

mosing and not forming well-marked ribs; stipules not seen. Flowers *'grecni:jh to

pale white", in small terminal panlcle-Hke clusters 6-8 cm. long; petals fleshy,

glabrous, strongly concave (at least in bud; open flowers not seen), broadly elliptic,

rounded at apex and base, about 4 mm. wide and 5 mm. long; stamens about 20,

mostly anthcriferous, the filaments glabrous, about 6 mm. long in bud, their bases

coherent into an incomplete ring, the anthers about 1 mm. wide and long; h}-pan-

thium long-campanulate, in bud about 3 mm. in diameter and 5-6 mm. long, at-

tenuate to a pedicel 5-8 mm. long, enlarged at apex into the 5 fleshy and strongly

imbricate suborbicular entire calyx-lobes which are about 4 mm. long; receptacle

funnelform and densely woolly within, the cavity 2-3 mm. deep, the basal half

of the hypanthium lignified, the hirsute ovary 1 mm. or less above the bottom of

the cavity; style about 3 mm. long in bud, the stigma white, peltate, flattened,

about 1 mm. across. Fruit not seen.

SAN BLAS: Perme, Cooper 2/g.

CONNARACEAE
Trees, shrubs, or woody lianas. Leaves alternate, imparlpinnate, rarely unl-

foliolate, exstlpulate; leaflets entire. Inflorescence paniculate, terminal or lateral.

Flowers relatively small, regular, perfect or rarely dioecious; sepals 5, Imbricate to

valvate, free or rarely connate at the base, sometimes accrescent In fruit (Rourca)
;

petals 5, free or connate at the base; stamens 10, the filaments united toward the

base and in alternate cycles of two lengths, the longer opposite the sepals, the

.shorter (sometimes staminodial) opposite the petals; carpels free, 5-1, but usually
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producing a single fruit, the ovules 2 in each carpel, collateral, erect, anatropous,

basal or sub-basal. Fruit a follicle, sometimes indehiscent, or a legume, containing

usually a single arillate seed.

a. Carpels 5; follicles sessile.

b. Sepals valvate, not enlargi^d in fruit; follicles densely fcrruginous-

tomentose; leaves densely and persistently pubescent 1. Cnestidium

bb. Sepals imbricate, enlarged in fruit; follicles and leaves glabrous or

glabrate - 2. RouREA

aa. Carpels 1; follicles stipitate, essentially glabrous; leaves glabrous or

glabrate ^' Connarus
I

1. CNESTIDIUM Planch,

Cnestidium Planch, in Linnaea 23:439. 1850; Schellenb. in Engl. Pflanzenreich

IV. 127 (Heft 103):191. 1938.

Woody lianas. Leaves imparipinnate. Inflorescence paniculate, pscudoterminal

in the axils of the upper leaves. Flowers small, eglandular, subsessile; sepals valvate,

not enlarged in fruit; carpels 5. FolUcles almost always soUtary, sessile, very

densely ferruginous-tomentose without, containing a single arillate seed.

In addition to the following species, one other occurs in the Guianas.

1. Cnestidium rufescens Planch, in Linnaea 23:440. 1850.

Kourca frutesccfis Aubl. ex Griseb. in Bonplandia 6:6, 1858.

Rourca hondurcnsh Donn. Sm. in Bot. Gaz. 40:2. 1905.

Woody lianas as much as 12 m. high, sometimes attaining the proportions of a

slender tree. Leaves large, with 7-9 oblong to obovate-oblong leaflets 3-9 cm.

long which arc persistently ferruginous-pubescent, particularly beneath. Flowers

subsessile, numerous, in densely ferruginous-pubescent, pscudoterminal panicles

10-15 cm. long; sepals about 3 mm. long; petals white, very slightly longer than

the sepals. FoUicles sessile, densely ferruginous-tomentose, 1.0-1.5 cm. long, 5-7

mm. broad.

Moist or swampy forests and thickets from sea-level to about 120 m.; common

in most of Panama; southern Mexico to Colombia; Cuba.

TQWnCANAL ,

137; Woodworth 6 Vestal SQQ; Van Tyne s.v,; Standley 41000; Bangham 403; drowned

forest near Vigia and San Juan, on Rio Pequeni, alt. 66 m., Steyermark & Allen 16572;

vicinity of Miraflores Lake, G. White 167; near Graces, Hayes 93^; Frijoles, Piper 5834;

Allen 925; near Fort Randolph, Standley 28679; ^l^ng old Las Cruces Trail between Fort

Clayton and Corozal, Standley 29028, 29139; near Summit, Standley 29592, 30090;

vicinity of Fort Sherman, Standley 31087; Obispo, Standley 31/44; Gamboa, Stevens nil;

between France Field, C. Z., and Catival, Province of Colon, Standley 30172, cHiRiQuf:

vicinity of San Felix, alt. 0-120 m,, Vittier 5740. cocLfe: between Aguadulce and the

Chico River, ?ittier 5104; Penonome and vicinity, Williams 186. bocas del toro: Water

Valley, von Wedel 895. Panama: Punta Paitllla, Piper 34-9; between Pacora and Chepo,

Woodsan, Allen ^ Seibert 164j; Camino del Botlcario, near Chepo, Pit tier 4553; "ear

Matias Hernandez, Standley 28953; ^io Tecumen, Standley 29432,29443; Cerro Campana,

Allen 2681; Tumba Muerto Road near Panama, Standley 29741; San Jose Island, Erlanson

560; Taboga Island, Barclay s, n.; G. S. Miller 1842; Standley 27985.
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2. ROUREA Aublct

RouREA Aubl. Hist. PL Guian. Fr. 1:467. 1775; Schellenb. In Engl. Pflanzenrelch

IV. 127 (Heft 103):194. 1938.

Rohcrgia Schrebcr. Gen. 1:309, 1789.
Malbrancia Necker, Elem. Bot, 2:366. 1790.
Eicblcriu Progel, in Mart. FL Bras. 12^:518. 1877.

Woody Leaves imparipinnate.

rarely unifoliolate, when pinnate tbe lateral leaflets usually approximate or alternate

rather than strictly opposite. Inflorescence terminal, pseudoterminal, or lateral,

paniculate, usually more slender and with fewer flowers than In the two other

genera. Flowers small, usually distinctly pedicellate; sepals imbricate, conspicu-

ously enlarged In fruit, sometimes glandular; carpels 5. Follicles almost always

sohtary, sessile, glabrous or essentially so, containing a single arillate seed.

A genus of the American tropics containing about 32 spec

Schellenberg. The plants normally are woody lianas, but in the absence of suitable

support may become erect or nearly so.

a. Calyx glandular, tomentose.

b. Flowers yellowish green; sepals 3-4 mm. long; leaflets 6-17 cm. long.
densely tomentulose beneath __ 1, R. Pittieri

bb. Flowers white; sepals 1.5-2.0 mm. long; leaflets 3-10 cm. long,
very Inconspicuously pubcrulcnt to glabratc beneath 2. R. adenophora

aa. Calyx cglandular, glabrous or inconspicuously ciliolate; leaflets 4-12
. long, glabrous

5^ r, glabracm

1. RouREA Pittieri S. F. Blake, in Bull Torrey Bot. Club 50:274. 1923.

Woody lianas. Leaves impariplnnate, leaflets 5-7, broadly elliptic, apex sub-

caudate-acuminate, rarely obtuse, 6-17 cm. long, 3.5-8.5 cm. broad, glabrous

above, densely tomentulose beneath. Sepals 3.5-4.0 mm. long in flower, 4.5-5.0

mm. in fruit, glandular and densely tomentulose without; petals yellowish green,

4-5 mm. long. FoUicles about 1.5 cm. long, glabrous.

Panama, in moist thickets and forests, ascending to about 700 m. altitude.

colon: Loma de la Gloria, near Fato (Nombre de Dios), Vittier 424J, darien: foot-
hills of Garagara, Sambii basin, ?ittier 5613; Cana-Cuasi Trail, Chepi^ana Distr., Terry
& Terry Ijj6.

^

2. RouREA ADENOPHORA S. F. Blake, in Bull. Torrey Bot. Club 50:273. 1923.

Woody lianas. Leaves imparipinnate, leaflets 3-7, rarely 1, broadly oval to

rather narrowly oblong-elliptic, apex narrowly subcaudate-acuminate, rarely ob-
tuse, 3-10 cm. long, 1.5-5.0 cm. broad, glabrous above, very inconspicuously

pubcrulent to glabrate beneath. Sepals 1.5-2.0 mm. long in flower, 3.5-4.0 mm.
in fruit, glandular and finely pllosulose without; petals white, about as long as

the sepals. Follicles about 1.5 cm. long, glabrous or glabratc.

Panama, in moist thickets and forests at altitudes near sea-level.

^

CANAL zone: vicinity of Frijoles, Viper 5812; near mouth of Rio Chagrcs, Allen 887;
vicinity of Summit, Standley 30102; between Gatun and Lion Hill, Pf/fier 2j66; near Old
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Fort Lorenzo, moutli of Rio Chagres, Piper 39/6; Santa Rita Trail, Cowcll III; Barro

Colorado Island, Standlcy 4.OQYI ; Bangbam 48/'; hills west of Canal, near Gatun, Standley

2^216, cHiRiQui; forests around Puerto Remedios, Pittier JjSo,

3. RouREA GLABRA HBK, Nov. Gcn. &Sp. 7:41. 1825.

Connanis glaber DC. Mem. Soc. Hist. Nat. Paris 2:385. 1825.

Robergia glabra (HBK.) Spreng. Syst. 4-:188. 1827.

Kourea oblongifolia Hook. & Arn. Bot. Bccchey Voy. 283. 1836.

Sanfalodes glabrum (HBK.) O. Ktze. Rev. Gen. Pi. 1:155. 1891.

Fig. 74. Kourea glabra
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Woody lianas. Leaves imparlpinnate, leaflets 3-5, elliptic to oval, apex sub-

caudate-acuminatc to obtuse, 4-12 cm. long, 2-6 cm. broad, glabrous. Sepals 2-5

mm. long in flower, 4-5 mm. in fruit, eglandular, glabrous or inconspicuously cilio-

late; petals white, 5-6 mm. long. Follicles about 1.5 cm. long, glabrous.

Southern Mexico to southern Brazil; Cuba and Jamaica. In Panama a frequent

liana in moist thickets and forests at lower elevations.

CANAL zone: near Fort Randolph, Standlcy 286S6; Gamboa, Stevens I0g4; Ancon
Hill, StauJley 26j8l; Chagres, FendJer 5/; vicinity of Salamanca Hydrographic Station,

Rio Pequcni, Woodson, Allen (3 Seibert 1556; between France Field, C. Z., and Cativa],

Province of Colon, Sfandlcy JOlSo, coci^t: Penonome and vicinity, Williams 149,
ama: between Matias Hernandez and Juan Diaz, Sfandley 32016; near the big swamp

east of the Rio Tecumen, Sfandley 26/'OJ; Pnitilla, Bra. liertberto 2o8; Isla Taboga, Wood-
son, Allen & Seibert I^JJ.

3. CONNARUS L.

CoNNARUS L. Sp. PL 2:675. 1753; Schellenb. in Engl. Pflanzenreich IV. 127.

(Heft 103):216. 1938.

Oniphalobium Gaertn. Fruct. 1:217. 1788.

Thysanns Lour. Fl. Cochinch. 1:284. 1790.

Canicidia Veil. Fl. Flum. 4:pl. 139. 1827.

Eryihrostlgnia Hassk. in Flora 25:Beibl. 2:45. 1842.

Anisostewonl'uTcz. in Bull. Soc. Nat. Mosc. 2:152. 1842.

Tricholobus Bl. Mus. Dot. Lugd. Bat. 1:256. 1850.

Woody lianas, shrubs, or trees. Leaves imparipinnate, rarely unlfoliolate. In-

florescence paniculate, terminal and lateral in the upper leaf axils. Flowers small,

glandular; sepals imbricate to subvalvate, more or less conspicuously punctate-

glandular, not enlarged in fruit; petals glandular or eglandular; stamens 10, or the

inner whorl reduced to staminodia, the filament and connective bearing small,

sessile or stlpitate glands; carpels 1. Fruit a stipitate, gibbous follicle containing

a single arillate seed.

About 121 species of the tropics of both hemispheres, according to Schellcn-

berg. In Panama the species are woody lianas, occasionally erect or suberect, in-

habiting moist forests and thickets at low elevations.

a. Inflorescence densely and persistently ferruginous-tomentulose, the flow-

ers sessile or subscssile; leaflets usually 3, 6-20 cm. long. 1. C. panamensis
aa. Inflorescence Inconspicuously pilosulosc to glabratc, the flowers shortly

but definitely pedicellate.

b. Leaflets usually 5, broadly oval to oblong-elliptic, broadly obtuse to
rounded at the base, 3-12 cm. long 2. C. TuRczANlNOWii

bb. Leaflets usually 3, oblanccolate, rather narrowly cuncatc at the base,

10-25 cm. long 3. C. Williamsii

1. CoNNARUs PANAMENSis Griseb. in Bonplandia 6:6. 1858, non Turcz.

Connarus haemorrboeus Karst. Fl. Columb. 2:73. 1866-69.
Connarns Cooksii Pittier, ex Schellenb. in Engl. Pflanzenreich IV. 127. (Heft 103):223.

1938, nom. nud. In synon.

Woody lianas, sometimes erect or suberect. Leaflets usually 3, rarely 5, eHiptic

to oval, broadly obtuse at the base, 6-20 cm. Ion", 2-10 cm, broad on flowering? or
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fruiting branches, sometimes larger on vegetative stems, ferruginous-tomentulose

to glabrate. Inflorescence densely and persistently ferruginous-tomentulose, spicate-

paniculate, the small yellowish flowers sessile or subsessile. Sepals ovate, about L5

mm. long; petals about 2.5 mm. long. Follicles obliquely compressed-obovoid,

about 1.5 cm. long and 1 cm. broad, with a stipe about 3—4 mm. long.

Costa Rica to Colombia.

CANAL Zone: 314^51 "^00

Starry 20'/'; Bailey 224; Bangham jpg, 41S; Aviles 10; Cerro Gordo, near Culebra, Pittier

2314; Rio Agua Saliid, near Frijoles, Piper jS62; vicinity of Pacora, Allen IO08; along Rio
Teciimen, north of Chepo Road, Hunter ^J Allen 2J0; Rio Tapia, Standley 28212; Isla

Taboga, Woodson, Allen ^ Seihert 1449; San Jose Island, Erlansoft 8^, chiriqui: Rcmedios
and vicinity, Pittier 547^* cocle: Penonomc and vicinity, Williams 3/6; between Paso

del Arado and Ola, Pittier 5010.

2, CoNNARUs TuRCZANiNOwii Tdana, in Ann. Sci. Nat. V. 16:364. 1872.

Connarus panamensis Turcz. in Bull. Soc. Nat. Mosc. 22:277, 1859, non Griscb.

Woody lianasj sometimes becoming erect or suberect. Leaflets usually 5,

broadly oval to oblong-elliptic, broadly obtuse or rounded at tbe base, 3—12 cm.

long, 1.5—5.0 cm. broad on flowering or fruiting branches, glabrate or glabrous.

Inflorescence inconspicuously pilosulose to glabrate, the small greenish white or

yellow^ish flowers shortly but definitely pedicellate; sepals narrowly lanceolate,

2.0-2.5 mm. long; petals about 5 mm. long. FoUicles obliquely compressed-

obovoid, about 1.5 cm. long and 1 cm, broad, with a stipe about 2—3 mm. long.

Apparently endemic to Panama.

CANAL zone: Chagres, FenJler 128; Gatun, Hayes 166, 54§; vicinity of Frijoles,

^iper 5797, 5832; near Fort Randolph, Standley 28603; Barro Colorado Island, Bailey Sf

Bailey 322; between France Field, C. Z., and Catival, Province of Colon, Standley 302^3,
colon: Aspinwall [Colon], Hayes 633, 639,

It is noteworthy, perhaps, that the cited specimens of C. Turczaninowii are all

from the Atlantic slopes of the isthmus, while those of C. panamensis are from the

Pacific slope, with the exception of the plants from Barro Colorado Island.

3. Connarus Williamsh Britton, in N. Am. Fl. 22^:560. 1918.

Connarus Allenii Steyermark, in Ann. Mo. Bot. Card. 28:430. 1941.

Woody lianas, sometimes erect or suberect. Leaflets usually 3, sometimes 5,

oblanceolate, rather narrowly cuneate at the base, 10—25 cm. long, 2-8 cm. broad

on fruiting branches, glabrous or glabrate. Inflorescence rather inconspicuously

pilosulose to glabrate, the small flowers shortly but distinctly pedicellate; sepals

2—3 mm. long; petals 4.0—4.5 mm. long. Follicles obliquely compressed-obovoid,

about 1.5 cm. long and 1,3 cm. broad, with a stipe 3—4 mm. long.

Apparently endemic to Panama.

darien: Marraganti and vicinity, Williams JO06; trail between Pinogana and Yavisa,

Allen 24g.
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LEGUMINOSAE

Herbs, vines, shrubs or trees of exceedingly diverse habit and habitat, frequently

armed (most frequently in the subfamily Miaiosoideae) , Leaves alternate, tri-

foliolate, pinnate or bipinnate or rarely simple, usually large, sometimes sensitive

(folding at night or upon disturbance)
; petiole and rachis prominent or infrequent-

ly nearly obsolete, typically pulvlnate basally, usually sulcate on the upper side and

often (MiMOSOiDEAE particularly) bearing one or more glands; leaflets many or

few, as a rule small, almost invariably with the margins entire, commonly oblique

basally, pubescent or glabrous, the venation prominent or obscure; stipules and

usually stipels present. Inflorescence axillary or terminal, indeterminate, the flowers

solitary or more commonly in racemes, panicles, spikes or heads; floral bracts usually

present but inconspicuous. Flowers typically, but not always, perfect, complete

and 5-merous, regular, sympetalous and valvate (the great majority of the

Mimosoideae) or more commonly Irregular, polypctalous and imbricate (Caesat -

PINOIDEAE and Papilionoideae) ; calyx usually synsepalous and campanulate,

sometimes of separate sepals, frequently pubescent; corolla funnclform (most

Mimosoideae), slightly irregular and with the upper petal to the inside (Caesal-

pinoideae), or papilionaceous (strongly irregular with the upper standard outside

the wings and keel: Papilionoideae) ; stamens usually 10 (most Papilionoideae)

to many (most Mimosoideae), sometimes few (some Caesalpinoideae), except

in the Caesalpinoideae and a few genera of other subfamilies the filaments united

below; anthers bilocular, small or large, sometimes gland-bearing, in a few genera

dehiscing by terminal pores; ovary unicarpellatc and 1-celled, bearing 1 to many

ovules from the dorsal suture, usually oblong and compressed, stipitate or sessile,

surmounted by a prominent, simple style and usually a small stigma. Fruit a

legume, but this extremely variable in size and shape, dehiscent or in a number of

cases Indehisccnt, the seeds typically exalbuminous and bean-like.

The Lcguminosae is an exceedingly large and diverse family, well represented

in both the tropics and temperate regions (Mimosoideae and Caesalpinoideae

largely tropical). In spite of its inordinate size and perhaps consequent diversity,

the family is quite "natural'* and is seldom confused with other families. Some

exceptions can be found to almost any defining characteristic, but most useful are

the usually compound, alternate, stipulate leaves, flower form, and unicarpellatc

ovary with dorsally affixed ovules becoming in fruit a legume. The floral difi'erences

In tlie three subfamilies arc striking and clear-cut for the large majority of genera,

so that ample justification can be had for division of the Leguminosae into three

families, the Mimosaccac, Caesalpiniaceae, and the Papilionaceae or Fabaceac. Many

of the world's most important and useful plants hail from the Lcguminosae. In

the tropics their importance perhaps exceeds that of even the Gramineae (cereal

grains, etc.). Aside from supplying timber, food, ornamentals, drugs, poisons,

insecticides, resins, shade and ground cover, the Leguminosae are noted for the
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peculiar symbiotic relationship of nitrifying bacteria on the roots which makes

them very useful for soil improvement.

In many tribes generic differences are exceedingly obscure and undependable,

while in others they are sharply marked. Parallel evolution among genera and a

multitude of exceptions to the characters on which they are based make It nearly

impossible to form simple yet infallible keys. In the keys to the genera of

Leguminosae in Panama an effort has been made to avoid obscure characters and

those not likely discernible in herbarium material. It is fully realized that some of

the distinctions will not always hold when species and genera outside the range of

the flora are considered, nor can use of legume characteristics as the sole distinction

be avoided in every case.

KEY TO THE SUBEAMILIES

a. Flowers regular, valvate (rarely imbricate) in bud, usually sympetalous;

stamens frequently many and long-exsertcd, giving a delicate "fluffy"

appearance to the bead or spike; leaves twicc-pinnate except in Inga and

a few species of Pithecolohium Mimosoideae
aa. Flowers irregular, imbricate In bud, polypetalous, petals unequal; stamens

typically 10 or fewer, mostly briefly exserted or not exserted, rarely in

heads or "fluffy" spikes; leaves twice-pinnate only in a few genera.

b. Upper petal within the others in bud; flowers not papilionaceous;

stamens usually free; leaves sometimes twIce-pInnate (Cafsal-

pinieaf) Caesalpinoideae
bb. Upper petal exterior in bud; flowers typically papilionaceous; stamens

except In one tribe united below; leaves never twice-pinnate Papilionoideae

Subfamily Mimosoideae (Mimosaceae of many authors)

Trees, slirubs, vines or herbs, variously armed or unarmed. Leaves twice-pin-

nate (except for Inga and a few species of Pithecohhmm in which the leaves are

once-pinnate), usually large, in most genera bearing a gland or glands on the

petiole and/or rachis, in some genera sensitive (folding at night or when disturbed)

,

the pinnae normally opposite; leaflets large and few or more frequently small and

numerous; petiole usually conspicuously pulvinate. Inflorescence commonly of

axillary, pedunculate heads, umbels or spikes, these often borne subterminally from

non-foliate nodes and hence constituting a terminal raceme or panicle, usually

colorful and ornamental. Flowers usually small, densely clustered, commonly 5-

parted, regular, usually complete, rarely imperfect, sessile or less frequently pedicel-

late, often fragrant; calyx synsepalous, valvate in bud or rarely imbricate, usually

small, sometimes minute; corolla sympetalous or polypetalous, usually exceeding

the calyx, ordinarily valvate; stamens few or many, free or united, long-exserted,

usually the most consplcvious and colorful part of the flower; anthers minute to

moderate, gland-tipped or cglandular; ovary 1-carpellate, mostly symmetrical, free,

stipitate or sessile, glabrous or pubescent, the style simple and about equalling the

stamens. Legume very variable, flat and thin to fleshy and torulose, variously de-

hiscent or rarely even indehiscent.

A distinctive subfamily well represented in the tropics, especially in the New
World. Alany genera are nearly pantropical and only a few are confined to either
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the Old or New Worlds. A number of species are large trees of ornamental and

economic importance. Other species are pestiferous armed weeds. The MiMosoi-

DEAE as a whole are usually distinguishable w^ithout difficulty by the "fluffy"

heads or spikes of clustered, regular flowers with long-exserted stamens.

Most genera of the Mimosoideae are extremely difficult taxonomically. Parallel

evolution, omnipresent variability, and repeated intcrgradation arc the rule rather

than the exception. As a result, numerous segregate genera have at various times

been proposed, which can scarcely serve any practical purpose. It is difficult

enough to recognize the traditional genera of Willdenow and Bcntham without in-

cluding ad infinitum the many possible segregable ''genera" usually based upon a

single difference (this typically in the legume and uncorrected with distinctive

vegetative or floral characters). Such segregates cannot be adequately separated in

a key to the genera. It Is perhaps significant that the best-versed students of the

group, preeminently Bentham, have refrained from inordinate segregation and

dependence upon legume characteristics. Willdenow had established legume char-

acters as primarily definitive of most genera, and indubitably such characters are

valuable taxonomically. Yet they would seem to have been overstressed. Ample
collections of specimens in fruit (seldom sufficient from the tropics, as most speci-

mens of the usually meagre collections consist of flowering material alone) seem to

present the Intergradatlon and variability commonly met with in this subfamily.

The outstanding work on the Mimosoideae is Bcntham's classical ''Revision of

the Suborder Mimoseac" (Trans. Linn. Soc. 30:335-664. 1875), and his treatment

of the subfamily for Martius' 'Flora Brasiliensis.' More recent work in the group

has been carried on by Ducke, Pittier, Taubert, and others, in a number of publica-

tions, while floristically the Mimosoideae have been treated for North America by

Britton and Rose (N. Am. Fl. 23:1-194. 1928), for Colombia by Britton and

Killip (Ann. N. Y. Acad. Sci. 35:101-157. 1936), for Peru by Macbride (Field

Mus. Publ. Bot. 13:1-113. 1943), and for Guatemala by Standley & Steyermark

(Ficldiana: Botany 24:1-88. 1946). In spite of this generous attention a great

deal of uncertainty still exists and a need for monographic study of the genera is

evident.

a. Stamens united into a short or long tube, usually many, rarely (viz.

Entcrolohium) as few as 10; flowers generally rather large, the sym-
petalous corolla frequently 4—5 mm. long or longer.

b. Leaves oncc-pinnatc, 2-ranked; flowers whitish 1. Inga
bb. Leaves twice-pinnate (except few species of Pitbccolohium which

then have the leaves few-ranked), mostly few-ranked; flowers some-
times white or cream but often pink.

c. Either the petiole or rachis or both gland-bearing (the gland some-
times obscure in Alhizzia); legume various but not clastically de-

hiscent from above.

d. Petiolar glands lacking or borne only at the apex of the petiole

at or just below insertion of the pinnae; legume relatively slen-

der and thick, often torulose, rarely septate, usually dehiscent

and pulpy, the seeds usually longitudinal; corolla usually more
or less tubular and greatly exceeding the calyx 2. Pithecolobium

dd. Petiole bearing a gland or glands (except obscure in Alhizzia
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carbonaria) , these usually near or below the middle; legume

flat and thin but moderately broad, indehisccnt or tardily de-

hiscent, scarcely pulpy, the seeds transverse; corolla (except few

species of Pifhccofohhim) funnelform, usually only about twice

as long as the calyx.

e. Legume circinate to arcuate, somewhat fleshy, septate or falsely

septate; pinnae and leaflets many (leaflets 1 0—60 pairs per

pinna) ; leaflets shorter than 4 mm. or longer than 8 mm., or

it 5—7 mm. long the midvein nearly central.

f. Legume about 1 cm. wide, arcuate or somewhat coiled and

twisting in dehiscence, falsely septate; leaflets 5—10 mm.
long, the cost a nearly central; flowers, where known, es-

sentially glabrous; 2 or 3 species only 2. Pithecolobium
ff. Legume 2 or more cm. wide, circinate or rcniform, coiled

into a complete or nearly complete circle, septate; leaflets

shorter than 4 or longer than 8 mm,, the costa cxcentric;

flowers tomcntulosc 3. Enterolobium
ee. Legume straight or nearly so, thin and dry, not septate; pinnae

and leaflets usually fewer (leaflets less than 10 pair per pinna

except in 2 species, these with leaflets 5-7 mm. long, their

mid veins excentric) 4. Albizzia

cc. Petiole and rachis both eglandular; legume elastically dehiscent

from above.

d. Inflorescence capitate; stamens many 5. Calliandra
dd. Inflorescence spicate; stamens 5 plus 5 staminodia 16. Pentacletiira

ca. Stamens free or united only at the extreme base, except in Acacia 10

or fewer; flowers generally rather small, the corolla sympetalous or

polypetalous and usually considerably less than 5 mm. long.

b. Herbs, vines, shrubs or trees, seldom aquatic or of swamp habitat; all

flowers visibly similar; stems generally lenticellate or armed; legume

various.

c. In Panama Inflorescence capitate or very short-splcate (except few
species of Acacia which then have large, hollow, stipular spines)

;

anthers eglandular (rarely glandular in Acacia),

d. Petals more or less united (divided almost to base in species of

Acacia with pedicellate flowers); anthers minute (fraction of

a mm. long); flowers usually very small; plants frequently

armed.

e. Unarmed or armed, the armament frequently of stipular

spines; stamens usually more than 10; petiole and rachis fre-

quently glandular, without nodular apicules; legume unarmed.. 6. Acacia
ee. In Panama stems armed with scattered, recurved thorns (ex-

cept sometimes M. puailla); stamens few, usually 10 or fewer,

petiole and rachis eglandular but commonly with nodular

apicules; legume usually aculeate.

f. Legume flat, oblong or broad, transversely articulate (in

Panama) ; lower flowers of head rarely unisexual; pinnae

and leaflets various but often not as below 7. Mimosa
ff. Legume terete or turgid, usually narrowly linear, continu-

ous; lower flowers of head unisexual; pinnae few to several

rather remote pairs, with many leaflets 8. Schrankia
dd. Petals free; anthers comparatively large (usually Yz—l mm.

long); flowers small; plants unarmed.

e. In Panama small shrubs or subherbs; stipules setiform, sub-

persistent; heads with fewer, erect flowers, the peduncular

torus little expanded; legume scarcely 5 mm. wide 10. Desmanthus
ee. Large shrubs or trees; stipules ovate or caducous; heads orbic-

ular, from an expanded peduncular torus; legume almost 20

mm. wide 11. Leucaena
cc. In Panama inflorescence elongate-splcate; anthers gland-bearing, at

least in bud.

d. Leaves and inflorescences on condensed short-shoots; petals

pilose within; stems with "nodular" spines - 12. Prosopis
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dd. Lacking short-shoots; petals glabrous; armament, if any, of

scattered thorns.

e. Trees or shrubs; leaflets less than 15 mm. long, numerous;
legume not breaking transversely.

f. Leaflets mostly alternate; legume indchlsccnt, unarmed 13. Stryphnodendron
ff. Leaflets mostly opposite; legume dehiscent; unarmed or

aculeate.

g. Usually aculeate; petiole usually glandular; calyx-lobes

valvate; flowers with 10 stamens, lacking staminodia;

legume smaller, thinner
, 14. Piptadrnia

^g. Unarmed; petiole eglandular, calyx-lobes Imbricate; flow-

ers with elongate staminodia and 5 stamens; legume large,

ligneous _ 16. Pentaclethra
ee. Large vine-like plants, often tendrilcd; leaflets longer than

15 mm., few; legume valves eventually breaking into seg-

ments 15. Entada
bb. Herbs or subshrubs, of swampy habitats or even free-floating; lower

flowers of head with large, petaloid staminodia, visibly quite different

from upper perfect flowers; stems unarmed, not lenticcllate; legume
short, broad, flat, unarmed, glabrous 9. Neptunia

L INGA Scop.

Inga Scop. Introd. Hist. Nat. 298, 1777.

Amosa Neck. Elem. 2:459. 1790, fide Dalla Torre & Harms.
Torcalia Nor. in Verh. Batav. Gen. 5, Art. IV. 4. 1790, fide Dalla Torre & Harms.
Ingaria Raf. Sylva Tellur. 119. 1838.

Fcuillcca O. Ktze. Rev. Gen. PL 1:182. 1891, in part.

Unarmed trees or shrubs, the branchlets usually pubescent when young and

noticeably Icnticellate. Leaves of moderate size to very large, 2 -ranked, simply

compound, the leaflets 2-many pairs; petiole usually short, only rarely alate; rachis

shore or elongate, unwingcd or alatc, almost invariably bearing subcupuhform,

sessile or less frequently stipitatc glands between insertion of the petlolulcs; leaflets

entire, rather small to very large, frequently pubescent, the veins normally promi-

nent below; stipules mostly caducous; petiolules short. Inflorescence of 1 to feu

pedunculate spikes from the axils, or paniculate by insertion of spikes from terminal

or subterminal defoliate nodes; peduncular portion of spikes elongate to almost ob-

solete, the florifcrous portion elongate and lax to condensed and clavate, capitate

or umbellate; pedicels prominent in only a few species; bracts usually inconspicuous,

caducous or subpersistcnt. Flowers white or whitish, regular, perfect, typically

Mimosaccous; calyx cupular or tubular, very small to quite large, frequently

pubescent, 5 -toothed; corolla sympetalous, tubular or funnelform, short and small

to very elongate, usually pilose without, 5-lobed; stamens many, exceeding the

corolla, the filaments united below into a staminal tube; ovary glabrous or pubes-

cent; style elongate, usually equalling or slightly exceeding the stamens, sometimes

capitellate. Legume from short and flat to elongate and subtercte, glabrous or

pubescent, the margins frequently prominent.

Distribution: New World tropics and subtropics; center of distribution ap-

parently northern South America.

Few genera exhibit the variability found in Inga^ and the difficulty in organ-

izing the species into groups or workable keys. Sections originally proposed bv '
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additional species and especially more material of many problematical or only par-

tially known species. It seems rather futile to try to retain clear-cut sections

within the genus at the present time, and a ''natural" key must be sacrificed to

a large extent so that certain "artificial" distinctions may make it workable. Thus

winging of the leaf rachis may not be a fundamental distinction, being possessed

by or lacked by closely related species; but yet no character seems as usable for

primary breakdown of the genus. Likewise absolute flower size and leaflet size,

although undoubtedly somewhat variable with changing environmental conditions,

are often more useful characters than are such extremely variable structural features

as comparative length of stamlnal tube, shape and size of rachial glands or (in

many species) number of leaflets per leaf. Legume characters are probably useful,

but the lack of mature fruiting material of most species makes them impractical

as a sole basis of segregation. Doubtless when fruiting material becomes as frequent

as is flowering material today, variability in legume will become as noticeable as is

variability in flower. Many species grade into others, and there is every reason to

suppose that hybridization occurs in a number of species. Several rather well-

defined complexes are discernible In the genus; and it is my belief that within

these, species should be regarded in as broad a sense as possible and that considerable

condensation is in order. Little correlation or condensation outside of Panama is

attempted here because of the lack of many types in this hemisphere. Frequently

in discussions at the end of the species descriptions, suggestions of similarity or

relationship with extra-Panamanian species are given. Future collections may link

new species or varieties described to previously known species, but at present it

would scarcely seem advisable to lump all such divergent specimens into known

categories without intermediate specimens bridging the gap.

Bentham's "Revision of the Suborder Mimoseae" (loc. cit. 1875) is a landmark

In the classification of the genus, but at that date, of course, Bcntham lacked the

quantitv of specimens needed to show intergradation of related "species." Pittier

has worked with the genus to a considerable extent, Introducing a number of new

species and discussion of many others. His revision of the genus (Contr. U. S. Nat,

Herb. 18:173-224. 1916) seems scarcely conservative enough, and many of his

species are probably not valid segregates. This treatment was without keys, and is

quite difficult to use for general determinative work. Pittier's "The Middle Ameri-

can Species of the Genus Inga" (Jour. Dept. Agr. Porto Rico 13:117-177. 1929)

is a more usable appraisal, correcting many of the deficiencies of the earlier work.

Unfortunately, Bentham's sections are more or less rigidly adhered to, and the keys

are not easily workable. Pittier can be excused for having difficultly workable

keys In a genus such as h^gt^y but it might have been wiser to seek a substitute for

the lesrume characters needed to determine section and series. The treatment

acccroed higa by Britton and Rose (N. Am. Fl. 23:2-16. 1928) is from the

practical standpoint almost useless. Seldom will the key work, and many segrega-

tions appear untenable. Britton and Killip follow somewhat the same system in

^75;
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their "Mimos.iceae :kn^ Caesalpiniaceae of Colombia" (Ann. N. Y. Acad. Sci.

35:110-124. 1936). Macbridc's "Flora of Peru—Lcgumlnosae" (Field Mus. Publ.

Bot. Scr. l}:6-47. 1943) and Standley and Steyermark's "Flora of Guatemala"
(Fieldiana: Botany 24:34-46. 1946) seem to give a more conservative treatment

for their areas. Ducke (Arch. Jard. Bot. Rio de Janeiro 4:19. 1925; 5:119. 1930;

6:13. 193 3) has treated the species of Jnga in the lower Amazon valley.

a. Leaf raclils wIngcJ, at least In part.

b. Wing of rachis nearly obsolete; leaflets mostly less than 6 cm. long,
subglabrous, blunt; legume flat, oblong, less than 4 times as long as

broad; known only from the type (in fruit) T. L Daviosoniae
bb. Rachis wing usually prominent; leaflets in most species much larger

and frequently heavily pubescent; legume except in one or two
species several times longer than broad.

C. Flowers unusually large or gross; calyx funnelform or campanulate,
mostly 10-15 mm. broad apically; legume flat.

d. Calyx and leaflets subglabrous; leaflets 2 pairs 4. I. portobellensis
dd. Calyx and leaflets usually heavily pubescent; leaflets mostly 4

P^*''S 6. I. GOLDMANH
cc. Flowers thinner or more delicate; calyx rarely as much as 6 mm.

wide, subtubular or else very small; legume various.

d. Calyx glabrous or sparingly pubescent.

€. Leaflets glabrous; inflorescence umbellate or capitate, or very
long and laxly spicate.

f. Inflorescence umbellate or capitate; calyx at least 2 mm.
long.

g. Calyx 2-3 mm. long; flowers long-pedicellate; terminal
leaflets usually about 10 cm. long 2. I. myriantha

gg. Calyx at least 15 mm. long; flowers short-pedicellate or
subsessile; terminal leaflets usually 20-30 cm. long 4. I. portobizllensts

ff. Inflorescence elongate, lax; calyx about 1 mm. long 28. 1. marginata
ee. Leaflets pubescent at least on the veins; inflorescence a dense,

short spike.

f. Floral bracts 1 0-20 mm. long, persistent; stipules sub-
persistent; calyx and lower leaf surface with darker "gland-
ular** dots 1 1. I, panamlnsis

ff. Floral bracts minute or caducous; stipules caducous, at least

in age; plant not noticeably "glandular" dotted.

g. Spikes conspicuously pedunculate; leaflets mostly acumi-
nate; corolla shorter than 8 mm., or longer than 3 5 mm.
h. Corolla never longer than 8 mm.; branchlets cinereous-

pubescent; leaflets lightly pubescent (except on veins);

legume subglabrous, blackish 5. I. dfnsitlora
hh. Corolla longer than 35 mm.; branchlets dark-tomen-

tose; leaflets rather heavily pubescent; legume densely

ferruginous-strigose 8. I. mucuna
gg. Spikes subsessile, the condensed floriferous portion ob-

scuring the peduncular portion; leaflets acute to rounded,
rarely acuminate; corolla 13—16 mm. long 9. I. Hayesii

dd. Calyx noticeably pubescent, usually tomentose.

C. Inflorescence umbellate, the flowers slenderly long-pedicellate.... 2. I. myriantha
ce. Liflorescence spicate, the flowers sessile or rarely short-

pedicellate.

f. Leaflets glabrous or very sparingly appressed-hirsute; young
branchlets markedly angled, quadrangular; floral bracts
ovate, subpersistent, about 1 cm. long; legume flat 10. I. sphctadilis

ff. Leaflets pubescent at least on the veins; young branchlets
less markedly angled, subterete; floral bracts either nearly
linear, or else small or caducous; legume tetragonal or sub-
terete.

V
4
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g. Floral bracts 10-20 mm. long, subpersistent; legume

broader, tetragonal, glabrous; leaflets minutely "glandular*'

below.

h. Leaflets mostly 3 (or fewer) pairs; petiole scarcely

winged; terminal rachial internode more prominently

winged than penultimate.

i. Corolla about 1.5 cm. long; staminal tube barely

exsertcd; leaflet sparingly pubescent or subglabrous,

even on the veins 11. I. panamensis

ii. Corolla about 2 cm. lung, the constricted tube ob-

scured in bud by the calyx; staminal tube scarcely

exserted; leaflet usually lightly hirsute or pilose over

entire lower surface 11a. T. panamensis
var. PiTTiERi

iii. Corolla about 3 cm. long, the bud noticeably clavate;

staminal tube well exserted; leaflet usually not prom-

inently pubescent except on the veins lib. I. panamensis
var. CLAVATA

hh. Leaflets 4 pairs; petiole prominently winged; rachis

about equally winged on all rachial internodes 12. L alatopetiola

gg. Floral bracts inconspicuous, small or caducous; legume

slender, subterete or angled, tomentose; leaflets eglandular

on lower surface.

h. Tomcntum of branchlets, petioles and young legume

subhirsute, rubiginous or dark-ferruginous; buds and

flowers dark, usually ferruginous or ferruginous-golden.

i. Tertiary veins of leaflets conspicuously reticulate;

calyx usually 3—6 mm. long; mature stamens 20—25

mm. long; rachis frequently scarcely winged except

on terminal rachial internode, or this markedly larger

than wing of lower rachial internodes 13. L Oerstediana
ii. Tertiary veins of leaflets inconspicuous; calyx 8—10

mm. long; mature stamens almost 45 mm, long;

rachis winged about equally on all or most rachial

internodes 1 6. I. pauciflora

hh. Tomentum of branchlets, petioles, and young legume

of shorter hairs, cinereous-ferruginous; buds and flow-

ers light, cinereous or cinereous-golden.

i. Leaflets ovate to elliptic or obovate, 5-8 cm. wide;

flowers less robust, the calyx normally less than 8

mm. long.

j. Flowers rather large, the calyx usually 7—8 mm.
long and the corolla almost 2 cm. long; branchlets

less prominently lenticellate 14. L edulis

jj. Flowers small, the calyx about 4 mm. long, the

corolla about 8 mm. long; branchlets densely

raised-lenticellate 14a. I. edulis var.

MINUTULA
ii. Leaflets narrowly ovate-lanceolate to obovate-lance-

olate, 2-5 cm. wide; flower stouter, the calyx 10—20

mm. long, or if only 8 mm. long the branchlets sub-

hirsute.

J.
Leaflets mostly more than 4 pairs; calyx 10-20

mm. long; branchlets tomentose 15. I, spuria

jj. Leaflets 3 or 4 pairs; calyx 8-10 mm. long;

branchlets subhirsute 16. L pauciflora

aa. Leaf rachis unwinged or merely marginate,

b. Leaflets 5 or more pairs.

c. Pubescence setose or villous, of very long hairs; flowers long-

pedicellate 17. L Saffordiana

cc. Pubescence, if any, tomentose, of short hairs; flowers sessile.

d. Leaflets moderately appressed-pubesccnt to tomentose below;

leaflets mostly broadest at or below the middle; flowers larger,

the cslyx 5-12 mm. long.
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e. Leaflets moderately pubescent; branclilets ferruglnous-tomcn-

tose; legume somewhat flattened? 18. I. multijuga
ee. Leaflets heavily pubescent; branchlcts dark-rublglnous-tomen-

tosc; legume terete?; known only from the incomplete type.... 19. I. cocleensis
dd. Leaflets subglabrous or scattcringly pubcrulcnt; leaflets broadest

above or below the middle; flowers small, the calyx 3-4 mm.
long.

e. At least the terminal leaflets broadest above the middle; leaflets

usually 6 pairs; flower rather large (calyx 3-4 mm., corolla

7-8 mm. long), densely pubcrulent .20. I. Ruiziana
ee. Leaflets broadest at or below the middle; leaflets 4-5 pairs;

flower smaller (calyx about 2 mm., corolla 4-6 mm. long),

lightly pubcrulent 21. I. microstachya
bb. Leaflets 3 (rarely 4) or fewer pairs.

c. Flowers large and stout, the corolla 15-25 mm. long, the calyx
cither about 9 mm. long or else wcxilly and nearly 5 mm. wide.

d. Leaflets 4 pairs; calyx cupular, lanose-tomentose; floral bracts

small, caducous 7. J. Standleyana
dd. Leaflets 1-3 pairs; calyx somewhat tubular, not woolly; floral

bracts 10 mm. long or longer, subpcrsistcnt.

e. Leaflets glabrous or very sparingly appresscd-hirsutc; young
branchlcts markedly angled; floral bracts ovate; legume flat.... 10. I. splctabilis

ee. Leaflets pubescent at least on the veins; branchlcts subtercte;

floral bracts linear; legume tetragonal lla. L Panamensis
Var. CLAVATA

cc. Flowers small, the corolla seldom more than 10 mm. long, the calyx
1-7 mm. long and up to 2 mm. wide.

d. Floriferous portion of spike short, condensed, usually less than
1 cm. long.

e. Inflorescence capitate or umbellate, bearing flowers from the

terminal few mm.
f. Flowers pubescent, somewhat pedicellate; leaflets rarely as

much as 18 cm. long, the terminal ones usually \2-\6 cm,
long.

g. Pubescence of twigs and inflorescence setose or villous, of

very long hairs; pedicels almost 2 cm. long; legume dark
villous 17. I. Safeordiana

gg. Pubescence of youne twigs and inflorescence tomentose,

of short hairs; pedicels scarcely 0.5 cm. long; legume
tomentulose,

h. Pedicels as long as the calyx; calyx somewhat expand-
ing basally and subcampanulate 22. I. Roussoviana

hh. Pedicels conspicuously shorter than the calyx; calyx
funnelform, narrow basally. 23. I. Williamsii

ff. Flowers glabrous or subglabrous, prominently pedicellate or

sessile; leaflets eltlier very large, 13-40 cm. long, or very

rmall, 2-10 cm. long.

g. Flowers prominently pedicellate; leaflets small, 2-10 cm.
long, usually 1-2 pairs 3. L HETEROPHYLLa

gg. Flowers sessile or subsessile; leaflets large, 13-40 cm. long,

usually 3 pairs 24. L GIGANTUOLIOLa
ee. Inflorescence short-splcate, bearing flowers for about 1 cm. of

its length.

f. Leaflets 2-3 pairs; twigs and leaflets strigose-puberulcnt;

calyx 3-5 mm. long 25. L punctata
ff. Leaflets 4—5 pairs; twigs and leaflets subglabrous; calyx

about 2 mm. long .21. I. microstachva
dd. Floriferous portion of spike elongate, lax, usually about 8 cm.

long.

e. R.ichis unwingcd, scarcely marginatc; leaflets usually broadly
elliptic, bluntly short-acuminate.

f. Leaflets 4-12 cm. long and 1.5-5.5 cm, wide, mostly 2

pairs; stipules and stipule-like bracts not apparent, or at

most 6 mm. long 26. L laurina
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ff. Leaflets larger, the terminal pair about 15 cm. long and

6-7 cm. wide, mostly 3 pairs; stipules and stipule-like

bracts of new growth and buds conspicuous, mostly 8—12

mm. long 27. I. Caldasiana

ee. Rachis briefly winged or decidedly marginate terminally;

leaflets usually narrowly elliptic or elliptic-lanceolate, sharply

long-acuminate _ 2 8. I. marginata

1. Inga Davidsoniae Standi, in Field Mus. Publ. Bot. 22:79. 1940.

Small tree, the branchlets ferruginous-tomentose becoming glabrate and notice-

ably lenticellate with age. Leaves comparatively small, about lO-foHolate; petiole

5-15 mm. long, terete, lightly tomentose; rachis 3-7 cm. long, very narrowly alate

(wing most conspicuous on uppermost foliolar internode), pubescent although

lightly so on the wings, bearing small, sessile, cupuliform glands between insertion

of the peiiolules; leaflets unusually small, oblong or elliptic to ovate-lanceolate,

about 7 cm. long and 3.5 cm. wide in largest (terminal) leaflets, scarcely 2 cm.

long and 1 cm. wide in smallest (basal) leaflets, subtruncate to bluntly acute

apically, rounded or obtuse and somewhat inequilateral basally, coriaceous, sub-

glabrous except on the midvein and glossy above, noticeably pubescent en the

veins and dull below; stipules caducous. Inflorescence an axillary, pedunculate

spike nearly 5 cm., long, the floriferous portion little more than 1 cm. long. Flowers

not known. Legume oblong, about 12 cm. long and 5 cm. wide, flat, more or less

truncate apically and basally, transversely striate, tomentose becoming subglabrate

in age, the valvular margins sulcate.

Known only from the type.

CHiRiQuf: Volcan dc Chiriqui, Datidson 943-

The leaflets of this species have a ^^'Pithecolobium appearance," but the legume

scarcely resembles any species of that genus with once-pinnate leaves. Lack of

flowers prevents accurate comparison with other species of h^gci, but the small,

coriaceous, glossy, rather variably shaped leaflets are distinctive. The legume much

resembles that of 7, V7onficola Pittier.

2. IxGA MYRiAXTHA Pocpp. & Endl. Nov. Gcn. & Sp. 3:77, pi, 28g. 1845.

Jn^a gracilipcs Standi, in Jour. Wash. Acad. 15:101. 1925.

hi^^a Laivranccana Britt. & Killip, in Phytologia 1:23. 1933.

Small tree, the branchlets subglabrous and very densely white-lenticellatc.

Leaves of moderate size, 4- (rarely 6- or 2-) foliolatc; petiole 1-3 cm. long, terete

basally, prominently marginate or alate apically, glabrous or somewhat pubcrulent

above; raclns 2-5 cm. long, essentially glabrous, alate between leaflet pairs (win

broadest at apex of rachial internode, narrowing baseward), bearing prominent

patelliform or subcupulate glands above at the rachial nodes; leaflets usually

pairs, mostly elliptic, the terminal pair about 10 cm. long and 4 cm. wide, the basal

pair half or less this size, obtuse or broadly cuneate basally, short-acuminate apical-

ly, completely glabrous, lustrous, the prominent lateral veins about 5 pairs; stipules

linear, about 5 mm. long, caducous. Inflorescence of pedunculate umbels, axillary
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or subtcrminal from young defoliate nodes; peduncles 2-5 cm. long, almost gla-

brous; pedicels slender, almost 1 cm. long, lightly puberulent; floral bracts llnear-

clavate, 2-3 mm, long, subpersistent. Flowers delicate, greenisli-white; calyx

cupuliform-tubular, about 3 mm. long, subglabrous or lightly puberulent, th

teeth triangular and about 0.5 mm. long; corolla tubular-funnclform, about 8 mm.
long, slightly broadened apically, glabrous except puberulent on the lobes, sub-

striate; stamens 2-3 cm. long, the stamina! tube cxserted. Young legume flat,

subglabrous, margined.

Panama.

CANAL zone: Barro Colorado Island, Bangham 48S, ^22; Sahoza g2g; Wooduvrt/j &
Vestal 587; France Field, Sfandley JOJjJ.

An interesting species apparently without close affinities in Panama, distin-

guished by the graceful, prominently pedicellate flowers. The species has not

previously been reported from Central America as 7. myriantha. South American

material of the species varies In flower size, and some Peruvian specimens have

flowers almost \^^ again as large as the specimens here cited. Other Amazonian
material seems identical with the Panamanian specimens. In deciding that 7.

gracilipcs is not distinct from 7. viyriantha, It has been necessary for comparison

to rely on the original description and illustration, plus limited herbarium material

of 7. myrianfbay the type specimen not being available,

3, Inga tieterophylla Willd. Sp. Pi. 1020. 1806.

Mimosa Varae Poir, in Lam. Encycl. Mcth. Suppl. 1:44. 1810.

7;/^^ iimbellata G. Don, Gen. Hist. Dichl. Pi. 2:391. 1832.
Inga proiracla Steud. in Flora 26:758. 1843, fide Benth.

Shrub or small tree, the branchlets puberulent when very young, soon becoming

glabrous, Icnticellate. Leaves moderate, the leaflets 1-2 (sometimes more?) pairs;

petiole short, usually less than 1 cm, long, glabrous in age, subsulcate above, cgland-

ular; rachis frequently exceeding the petiole, unwinged, glabrous, bearing cylindrlc

glands at insertion of the pairs of petiolules, at least in the larger leaves; leaflets

elliptic, 2-10 cm. long and 1-4 cm. wide, in quadrifoliolate leaves the basal pair

of leaflets the smaller, acuminate and markedly attenuate apically, cuneate basally,

glabrous, the venation reticulate and prominent below; stipules linear, about 2

long, caducous. Inflorescence of axillary pedunculate umbels, slender and delicate;

peduncles up to 2 cm. long; pedicels 4-12 mm. long, glabrous. Flowers moderate;

calyx cupulate, scarcely 1 mm. long, glabrous; corolla tubular-funnclform, 5-6

mm. long, glabrous, the tube about twice as long as the lobes; stamlnal tube ex-

serted. Legume Kncar, up to 13 or 14 cm. long and about 17 mm. wide, flat,

glabrous, nearly straight, short-stlpitate.

Panama to middle South America.

cocle: Bismarck, Williams 600.

The cited specimen, examined for the North American Flora, was found in-

mm.
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correctly determined as L laurina, and constitutes a new record for /. heterophylla

north of South America. The specimen is in fruit, but is apparently referable to

this species; certainly it is as much so as is South American material of various

phylla. There is some doubt that I. viap

J

^phylla. Other species related to I. hctcroph

7netrifolia Harms, 7. sertulifera DC, 7. tarapot

and 7. coriacca (Pers.) Desv.

4, Inga portobellensis Beurl. in Svensk, Vet. Akad, Handl. 1854:122. 1856.

Inga macrophylla Billb. ex Beurl. loc. cit. 123. 1856, fide Ind. Kew.

Tree more or less glabrous throughout, the young branchlets with elongate •

lenticels. Leaves large, bijugate; petiole usually 2-3 cm. long, winged (the wing

narrowing baseward and the petiole subterete basally) ; rachis usually 6-8 cm. long,

spatulate-winged like the petiole, bearing at insertion of the pairs of leaflets an

elevated, cupuhform gland, bearing apically in young leaves a (deciduous) mucro-

nate appendage as much as 15 mm. long; leaflets 2 pairs, obovate-oblong, 20-3 cm.

long, 10-13 cm. wide in apical pair (basal pair only half as long), obtuse basally,

abruptly acuminate apically, darker above than below, glabrous except occasionally

puberulent on the costa; stipules ovate-subfalcate, about 16 mm. long, subpersistcnt.

Inflorescence of solitary, axillary, pedunculate heads (or very condensed spikes);

peduncle 3-8? cm. long, glabrous; bracts of head ovate or lanceolate, 7-8 mm.

long, late-caducous. Flowers short to moderately pedicellate, large and showy;

calyx tubular-funnelform, about 25 mm. long, striate, glabrous except pubescent

on tips of the lobes; corolla tubular, almost 4 cm. long, glabrous except cancsccnt-

pubcscent on the lobes; stamens as much as 7-8 cm. long, the stamlnal tube well-

exserted; ovar)^ glabrous. Legume flat, about 16 cm. long and 2.5 cm. wide,

arcuate, ligneous, thickened on the margins.

Panama and Costa Rica.

We have examined no Panamanian material (unless Allen 17282 be this species:

see "Specimens of Uncertain Status"). The (European) type, however, is from

Porto Bello, province of Colon, Panama. Costa Rican material does not match

the original description in some respects, but we accept Pittier's and Britton and

Rose's citations as correct for this name. The species seems to be unusual and

striking.

5. Inga densiflora Benth. in Trans. Linn. Soc. 30:617. 1875.

Inga mofjticolt Pittler, in Contr. U. S. Nat. Herb. 18:190, pL 96, 1916.

Inga Java Pittier, in Trab. Mus. Com. Venez. 5:261. 1929.

Large, spreading tree about 16 m. tall, the branchlets lightly or moderately

cinereous-tomentose. Leaves moderately large, 8-foliolate; petiole scarcely 1 cm.

long, terete, tomentose, swollen basally; rachis up to 10 cm. long, narrowly alate
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(sometimes obscurely so on lowermost rachial internodc), tomcntose along th

axis, bearing above at the rachial nodes a sessile, pateUiform gland; leaflets normally

4 pairs, elliptic to elliptic-lanceolate, 10-20 cm. long and 5-7 cm. wide in the

terminal pair, usually short-acuminate apically, obtuse to blunt and somewhat in-

equilateral basally, heavily pubescent on costa and chief veins, loosely appressed-

strlgose or subglabrous and "glandular" elsewhere; stipules linear, about 5 mm.
long, caducous. Inflorescence of 1-2 pedunculate spikes borne from subterminal
axils; peduncle 3-6 cm. long, pubescent; floriferous portion of spike usually 1-3

cm. long, the flowers very congested; bracts small, caducous. Flowers small, white,

sessile; calyx tubular-funnelform, about 4 mm. long, subglabrous or sparsely stri-

gose, striate; corolla tubular, 7-8 mm. long, hirsute-strigose; stamens 15 or more
mm. long, the staminal tube scarcely exserted. Legume broad, flat, up to 16 cm.
long and 5 cm, wide, slightly margined, transversely striate, subglabrous in age,

blackish, several-seeded.

Northern South America and Panama.

cocLE: Bismarck, Williams jl6. san blas: Perme, Cooper 6jT.

The San Bias specimen difl'ers from the Code one (type of /. vwnticoU) in

degree of pubescence, size of leaflet, and in other minor ways. The latter probably
reflects intermixture with other species towards the northern extremity of its range.

The San Bias specimen is nearly identical with the type of L Java (from tree

planted for coffee shade in Venezuela).

6. Inga Goldmanh Pitticr, in Contr. U. S. Nat. Herb. 18:198. 1916.

Moderate-sized tree, the branchlets ferruginous-hirsute. Leaves large, mostly
8-foliolate; petiole usually about 1 cm. long, aiate, hirsute except lightly pubescent

on the wings; rachis up to 20 cm. long, similar to the petiole, the wing about 5

mm. wide from midrachis to margin, bearing short-stipitate, cupuliform glands

between insertion of the petiolules; leaflets mostly 4 pairs, ovate to elliptic, up to

25 cm. long and 15 cm. wide, the terminal pair about twice as long as the basal

pair, acute and short-acuminate apically, rounded and inequilateral basally, sub-

glabrous above except on the midvein (midvein heavily pubescent and usually bear-

ing 1-2 small glands basally), laxly pubescent below especially on the veins;

stipules broadly ovate, caducous in age. Inflorescence a stout terminal or axillary

spike, the peduncular portion about 8 cm. long and hirsute, the floriferous portion

up to 6 or 7 cm, long; bracts broadly ovate, scarcely 4 mm. long, hirsute, deciduous
In age. Flowers very broad and stout; calyx subcampanulate, about 13 mm. long
and almost as wide (apically), densely hirsute-tomentose; corolla tubular-campan-
ulate, 2 cm. long or longer, densely villous without; stamens about 6 cm. long, the

staminal tube included. Legume flat, about 18 cm, long and 4 cm, wide?, some-
what arcuate, stipitate, densely ferruginous-hirsute, the margins not unduly
thickened.

Panama and Costa Rica,
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CANAL zone: Frijoles, Allen g22; Gatun, Goldman 1866; Lion Hill Station, S. Hayes

5g8; Monney? Hill, Lehmann lOOI; near Salamanca, Steyermark ^ Allen 16754.

This species has been segregated from Bentham*s original concept of J. Linden-

lanuy and without reference to the (European) type of /. Limieniana it is impossible

here to pass judgment on the validity of the segregation. Perhaps the most defi-

nitive difference given by Pittier between 7. Goldmanii and J. Ltndeniana is the

considerably lesser pubescence of the former. Certain herbarium specimens (in

fruit) labeled /. mncuna are evidently referable here.

7. Inga Standleyana Pittier, in Contr. U. S. Nat. Herb. 18:204. 1916.

Low tree, the branchlets densely dark ferruglnous-tomentose. Leaves large,

8-foliolate; petiole 2-4 cm. long, terete, tomentose like the branchlets, swollen

basally; rachis about 11 cm. long, unwinged, similar to the petiole, bearing sessile,

urceolate glands above between insertions of the petiolules; leaflets 4 pairs, broadly-

ovate or obovate, about 12 cm. long and 7-8 cm. wide in terminal pair (lowermost

pair about Yi as long), rounded or obtuse or briefly acute, and very briefly mucro-

nate apically, obtuse or rounded and somewhat inequilateral basally, pilose below,

subglabrous above except tomentose on the costa and chief veins, reticulate, darker

above than below; stipules caducous. Inflorescence of 1-2 pedunculate spikes

axillary and subtermlnal from the upper branchlets; peduncular portion 2-4 cm.

long, tomentose like the branchlets; floriferous portion equally long, the flowers

somewhat distant; floral bracts ovate, 1 mm, long, caducous. Flowers large,

sessile; calyx cupular, about 5 mm. long and equally as wide, lanose-tomentose, the

teeth scarcely discernible because of the pubescence; corolla funnelform, 17-20

mm, long, gross, lanose-tomentose; stamens about 5 cm. long, the staminal tube

barely exscrted; ovary white-pubescent along sutural line; style 5 mm. long; stigma

capitate. Legume reported flat and densely rufous-pubescent.

Panama.

darien: La Palma, Pittier 549^'

This species is readily distinguished from others In Panama by the gross, woolly

flower. It is said to be quite similar to 7. dysantha of South America, a species of

which no specimens have been available for comparison.

8. Inga mucuna Walp. & Duchass. in Walp. Ann. 2:459. 1851-52.

Moderate-sized tree, the branchlets dark hirsute-tomentose. Leaves moderate,

the leaflets 6- or 8-foliolate; petiole about 2 cm. long, heavily tomentose, terete and

unwinged; rachis up to 15 cm. long, with prominent interfoliolar wings about 5

mm. wide from rib to margin, the rib tomentose, the wings more lightly pubescent,

with small, sessile, subcupuliform glands between insertion of the leaflets; leaflets

apparently 3 or 4 pairs, mostly ovate, up to 15 cm. long and 7 cm. wide terminally,

progressively smaller baseward, apically acute and short-acuminate, basally in-

equilaterally rounded or obtuse, rather heavily pubescent with curved hairs below

and above; stipules triangular-ovate, about 6 mm. long, soon deciduous. In-
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florescence of 1 to few? pedunculate spikes axillary from the upper leaves, the

peduncular portion hirsute-tomentose, about 4 cm. long, the floriferous portion less

heavily pubescent, 3-5 cm. long; bracts ovate-elliptic, about 6 mm. long, caducous.

Flowers white, very elongate; calyx tubular, 13-17 mm. long, longitudinally

striate or sulcate, subglabrous except at the apex of the teeth, the teeth 1-2 mm.
long; corolla 4-5 cm. long, pilose without (sparingly so in age), the hairs 3 mm.
long or longer, the lobes somewhat flaring, about 5 mm. long; stamens up to 10

cm. long, the staminal tube cxscrted about 2 cm. beyond the corolla; ovary tetra-

gonal and indented on opposite faces. Legume up to 30 cm. long and 5 cm. wide,

usually spirally twisted, densely ferruginous-strigose, the margins deeply sulcate

along the line of dehiscence.

Panama; northern South America?

CANAL zone: Barro Colorado Island, Woodworth & Vestal 66j. darien: Boca de
Cupc, Allen SSj; Sambu River, Pit tier 552§, province unknown: ^'Panama," Duchas-
saing 8l.

The cited specimens certainly seem to belong to section Pseudinga, series

LoNCiFLORAE as Considered by Pittier in his revision of Inga. Of this series only

one species, /. mncuna, is reported north of South America: thus the species' aflfini-

chiefly South American (Brazil especially). Without fruit as a criterion,

a specimen of this species might key to (Pitticr's) /. oopbylla, I, RoJngiivz/ana, I.

Rcfisoni, 7. Preussii or J. HoUofiii, but it differs from all of these in having the

extremely elongate corolla. Brazihan specimens in the herbarium labeled 7. caJantha

Ducke (Krukoff 6204, fruit only) appear very similar to the Panamanian speci-

mens, and possibly are identical.

9. Inga Hayesii Bcnth. in Trans. Linn. Soc. 30:617. 1875.

Feuillcea Hayesii Ktze. Rev. Gen. PL 1:188. 1891.

Small tree, the branchlets rather heavily pubescent when young becoming
glabrous. Leaves moderate, 4- to 8-foliolatc; petiole 1-2 cm. long, pubescent

especially medianly, narrowly winged except at the extreme base; rachis 2-10 cm.

long, similar to the petiole except the rachial internodes prominently alate (wing

up to 5 mm. wide measured from midrachis), bearing sessile, patelliform or cupull-

form glands between insertion of the pctiolules; leaflets 2-4 pairs, ovate, oblong or

elliptic, the larger (terminal) ones as much as 15 cm. long and 7 cm. wide, the

smaller (basal) ones about 5 cm. long and 2.5 cm. wide, acute, obtuse or even
rounded apically, obtuse or rounded basally and not markedly inequilateral, with
scattered curved-appressed hairs above and below, the veins prominent below;

stipules broadly ovate, 2-3 mm. broad, soon caducous. Inflorescence very con-

densed, of 1 to few? axillary spikes from the tips of branches, the peduncular

portion usually less than 1 cm. long and obscured by the compact floriferous por-

tion 1-3 cm. long; bracts lanceolate, inconspicuous, at most a few mm. long.

Flowers whitish, densely compacted; calyx tubular, 6-9 mm. long, subglabrous

except for small tufts of hair at the tip of calyx lobes and sometimes the base of
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Fig. 75. higil Haycsii

the calyx, longitudinally striate, rather deeply cleft on one or two sides (the teeth

thus unequal); corolla tubular-funnelform, 13-16 mm. long, silvery-pilose with-

out, the lobes about 3 mm. long; stamens up to 4 cm, long, the stamina! tube

included; ovary subglabrous, 4-angled due to lateral Indentations; stigma capitel-

late. Legume linear-oblong, up to 17 cm. long and 2 cm. wide, flattened, ycUow-

tomentose.

Panama.

CANAL zone: Ancon Hill, Sciberf IIj; Fort Kobe road, Allen iSgO; Mlraflores; P.

White 79. PANAMA: Matias Hernandez, Pitticr 6/I4; Pacora, WooJsony Allen ^ Seibcrt

759; Pearl Islands, Allen 2jg;^.

The cited specimens comprise an entity in many ways imperfectly matching

various descriptions of /. HaycsiL Nevertheless, knowing the extreme variation

and intergradation common in In^^a, it would be presumptuous to regard them as a

different species. The short-pedunculate spike is perhaps the species' outstanding

characteristic, and this, along with the subglabrovis, striate calyx and relatively

light leaf pubescence, tends to distinguish /, Hayesii from most (otherwise) similar

species. Some specimens of /. spur/a much resemble the cited specimens except for

larger flower size and generally greater leaflet number.
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Fig. 76, Inga specfahilis

10. Inga spectabit.is (Vahl) Willd. Sp. Pi 4:1017. 1806.

Mimosa spectabilis Vahl, Skr. Natur. Sclsk. Kjob. 2:219, pi TO. 1792.

Irtga fulgent Kunth, Mimos. PI. Legum. 36, pL IT. 1819.

Ifiga hicida HBK. Nov. Gen, & Sp. 6:287. 1824.

Feiiillcea spectabilh Ktze. Rev. Gen. Pi. 1:184. 1891.

Moderate-sized tree, the branchlets lightly pubescent to glabrous and markedly

angled, lenticellate. Leaves large, mostly 4-foliolatc; petioles scarcely 1 cm. long,

angled or short-winged, sometimes pubcrulent; rachis up to 7 or more cm. long,

somewhat puberulent, alate towards the upper part of each rachial internode (the
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wing broadest just below Insertion of tbe leaflets), the wing from subobsolete to 7

or 8 mm. wide measured from midrachis, bearing a large, cupuHform or patelliform

gland between insertion of the petiolules, usually puberulent at least medianly

above; leaflets 1-3 (usually 2) pairs, elliptic or nearly so, up to 25 cm. long and

15 cm. wide in terminal pair, the basal pair smaller (often lacking in herbarium

material), rounded to acute apically, more or less obtuse and inequilateral basally,

coriaceous, glabrous above in maturity, subglabrous below, the veins impressed

above and prominently elevated below, the alternate lateral veins much shorter

than the others; stipules linear to linear-lanceolate or linear-oblanceolate, about 1

cm. long, subpersistent. Inflorescence mostly a terminal panicle of pedunculate

spikes (the spikes sometimes soHtary from an axil), the peduncular portion gen-

erally 4-5 cm. long and hghtly puberulent, the floriferous portion about 5 cm.

long and tomentulose, the flowers more or less congested; bracts nearly elHptic, up

to 2 cm. long and almost 1 cm. wide, more or less persistent, tomentulose. Flowers

white; calyx tubular-campanulate, about 9 mm. long, pubescent, somewhat cleft

to one side, the teeth about 3 mm. long; corolla tubular, about 2 cm. long, tomen-

tose, the lobes somewhat flaring; stamens about 4 cm, long, the staminal tube about

equalling the corolla. Legume flat, reported up to 60 cm. long and 7 cm. wide,

the margins thick but not elevated, glabrous.

Costa Rica, Panama, northern South America.

BOCAS DEL TORO: Chinqui Lagoon, H. von Wedel 2Sg2, CANAL 70NE: Culebra,

PHtier 242J; Las Cascadas, Pitfier 3746, cHiRiQuf: trail from San Felix, Allen 1944.

cocle: Bismarck, Williams 383, 584. Panama: Taboga Island, Maxon 6q22. without

locality: Cooler ^ Slater 203.

11. Inga panamensts Seem. Bot. Voy. Herald, 117. 18 53.

Small tree, the branchlets slender, essentially terete, pubescent when young

becoming glabrous In age, conspicuously lenticellate- Leaves large, 2- to 6-folio-

late; petiole 4-5 cm. long, terete or somewhat angled above apically, lightly

pubescent or nearly glabrous, swollen basally; rachis as long as (or longer than?)

the petiole, similar to the petiole except narrowly winged, bearing at Insertion of

the petiolules small, concave, sessile glands; leaflets mostly 2 pairs in isotype ex-

amined, broadly oblong to elliptic-obovate, terminal ones up to 15 or more cm.

long and almost 10 cm. wide (basal leaflets % or less this size), obtuse or rounded

and somewhat Inequilateral basally, rounded and briefly mucronate apically, gla-

brous above, scantily pubescent (especially on veins) and "glandular'' below, the

veins prominently elevated below, the lateral ones about 12 pairs; stipules ovate,

6 or 7 mm, long, persistent. Inflorescence of axillary, pedunculate spikes

3-7 cm. long; peduncular portion 2-4,5 cm. long, lightly pubescent, striate; floral

bracts Hnear, about 1 cm. long, persistent, lightly pubescent. Flowers moderate,

whitish?; calyx cupular-tubular, 5-8 mm. long, lightly pubescent, striate, the teeth

prominent and Irregular or unequal; corolla tubular-funnelform, about 14 mm.

long, golden appressed-pilosc; stamens about 4 cm. long, the staminal tube some-

bout

(n7)
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what exserted; ovary nearly glabrous; style exceeding the stamens; stigma capitcl-

late. Legume (reported) up to 15 or more cm. long and about 4 cm. broad, thick,

glabrous, the margins very prominent.

Panama.

CANAL ZONF?: Cruccs, Scemann 40^.

Apparently this species has been collected but once. We have examined the

Gray Herbarium isotype of the original collection which appears to be an aberrant

form of a large Central American complex. The fact that no undoubted second

collection has been made, although the type is from a comparatively well-known

area, would support the belief in its aberrancy. Yet the name must take precedence

over its more common varieties as here interpreted, in spite of being less "typical'*

of the complex as known in lower Central America than are its varieties. Two
pairs of leaflets to the leaf is unusual for the group in Panama, although Mexican

material frequently shows this characteristic. A number of specimens have leaves

with both 2 and 3 or 3 and 4 pairs of leaflets.

Many taxonomists will doubtless take exception to my condensation and reduc-

tion to varietal status (under /. panamcusis) of numerous "species'* of this com-
plex. It is conceded that the types of such varieties scarcely resemble the species,

and that certain extremes among them more resemble other accepted species than

/. panafficJisis. Yet when all available material is examined, no clear-cut specific

demarcation can be found within the complex. After days of fruitless effort at-

tempting such, it was deemed wiser to regard as of varietal status some fairly con-

stant but difficultly distinguishable entities. These embraced most of the species

of Pittier's series Tetragonae.

One of the entities (L panamensis var. clavata) appears fairly clear-cut. It is

found throughout Panama (especially in Bocas del Toro) and in Costa Rica. It

differs from the species in having a much longer flower, but vegetative differences

(except leaflet number) arc scarcely apparent. Another less clear entity (I. pana-

mensis var. Pittieri) is found in central and western (Chiriqui) Panama and ad-

jacent Costa Rica. It has a flower only a little longer than in the species but the

leaflet shape is different and its lower surface more heavily pubescent. Like J.

panamensis var. clavata, it normally has 3 pairs of leaflets per leaf.

A third variety (L panamensis var. Rodriguez/an^) , including a very variable

group of "species" and specimens from Costa Rica and Nicaragua to Mexico all

grading into one another, is proposed as a convenient catch-all within the complex
for northern Central America. The type specimen (for the species from which
the varietal name is taken) is quite unlike 7. panamensis—4 pairs of leaflets, mod-
erately long flowers, heavy pubescence—yet It seems to grade quite imperceptibly

into iorms scarcely distinguishable from J. panamensis var. Pittieri. In flower size

var. Kodrigueziana is intermediate between var. cJavafa and var. Pittieri. Some of

the synonyms listed for it (viz. 7. Purptisii) may with further collections merit

varietal standing of their own.

(lU)
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All in all, the species and its varieties comprise a difficult complex, on which it

Is perhaps profitless to devote inordinate time in the attempt to make detailed

taxonomic distinctions.

Ha. Inga panamensis Seem. var. Pittieri (MicheH) Schery, comb. nov.

Irtga Pittieri Micheli, in Bull. Herb. Boiss. 2:446, pL 13. 1894.

Inga Jimeneziana Pittier, in Contr. U. S. Nat. Herb. 18:208. 1916.

This variety differs from the species In having a slightly longer flower (corolla

20 mm. long vs. 14 mm. in species) and in having normally 6 large, tapered, more

pubescent leaflets. The legume is linear-oblong, up to 25 cm. long and 2.0—2.5

cm. wide and thick, tetragonal, the valves deeply sulcate medianly (dry material),

the Juncture of valves slightly protruding from the otherwise flat face presented

by the valve margins, essentially glabrous, scarcely stipitate basally.

Fig. 77, Inga patjamcnsis var. Pittieri

t

t _^*- *,
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Panama and Costa Rica.

CANAL ZONE: Gatun, Wctmorc d Ahbe S4'> Quebrada La Palma, Dodge d Allen 7340
CHiRTQui: San Felix, Pit tier 5452. cocle: Bismarck 48g.

Fig. 78. Tnga panavicns'n var. cJavafa

lib. Inga panamensis Seem. var. cla\ata, Schery, var. nov.

Arbor ab specie differt foliolis subtus frequenter minus pubescentibus, floribus

longioribus, ca. 3 cm. longis, staminibus 7—8 cm. longis, tubo plerumque ex-

sertissimo.
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On vegetative characters this variety is scarcely distinguishable from the

species and the preceding variety. The flowers, however, are considerably longer

than in the species, the corolla-tube extending well beyond the calyx and making

the corolla in bud appear clavate. This same difference in degree is seen in the

stamens and staminal tube, which are almost twice as long as in the species.

Costa Rica and Panama,

BOCAS DEL TORO: Changuinola Valley, Dunlap 525; Cooper ^ Slater 108; Water Valley,

H. von Wcdd 6^2 (Herb. Missouri Bot. Card., type), 849, 2/4Q (Herb. Missouri Bot.

Gard., cotypf). canal zoinje: Barro Colorado Island, Kenoyer 368; Darlen Station,

Standley 31610 (sterile); Empire, Piper 31 12, cocle: Bismarck, Williams ^Sp (sterile)?.

darien: Cituro, Williams 6J3.

Fig. 7^. Inga pa7jamctisis var. Rodrif^ueziana

lie. Inga panamensis Seem. var. Rodrigueziana (Pittier) Schery, comb. nov.

Jnga Preussii Harms, in Fcdde Rep. Sp. Nov. 13:420. 1914, ex char.

Inga Rodrigucziana Pitrier, in Contr. U. S. Nat. Herb. 18:209. 1916.

h7ga bioUeyana Pittier, loc. cit. 207. 1916.

Inga Purpusii Pittier, loc. cit. 199. 1916.

This variety is distinguished from the species in having a more robust flower

approximately 2.5 cm. long, and a more heavily pubescent leaflet (frequently sub-

tomentose below).

In keeping with a very broad interpretation of /• pafiamensis, the synonyms

listed above should constitute a variety of that species. This variety is not known

to occur in Panama, but Is found In southern Mexico, northern Central America,

and perhaps aberrantly in Costa Rica (the type of /. bioUcyana of Costa Rica ap-

pears to be but an extreme of this variety). Besides the type specimens of /. Rod-

r'lgneziana and /. bioUeyana , specimens examined include:

(191)
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Nicaragua: Baker ^j,
Salvador: Caldcnht lyi; Pittier 1974; Standley IQlOg,

Guatemala: Record 47; Tuerckbeim (J. D. Smith) 7S55.
Mexico: Purpus 6811.

Inga Prcnssiiy in spite of priority, is not chosen as the name-bringing synonym
for the variety for the reason that the type has not been available for examination.

12. Inga alatopetiola Schcry, sp. nov.

Arbor?, ramulis juvenalibus ferrugineo-pubesccntibus; foliis magnis, petlolis

ca. 2 cm. longis, prominenter alatis, costa pubcscente, rhachibus ca. 15 cm. longis,

glandulam substipitatam concavam ad insertioncm parium foliolorum ornatis, folio-

lis 4-jugatis, ovato-cUipticis, ad 20 cm. longis, 8 cm. latis, basalibus parvioribus,

brevc-acuminatis, basi inacqualitalitcr obtusis vel rotundatis, subglabris costa supra

excepta, subtus leviter pilosis, ncrvis subtus prominenter elevatis supra indcntatis;

inflorescentia axillari, ca. 7 cm. longa, pedunculo ca. 3 cm. longo, ferrugineo-

tomcntoso; bractcis lincaribus, ca, 1 cm. longis persistentibus tomentosis; calyce

tubulato, ca. 15 mm. longo, striato, adprcsso-piloso, dcntibus brevibus; corolla

tubulata, ca. 3 mm. longa, dense pilosa; staminibus ca. 5 cm. longis, tubo vix

exserto; Icgununc ignoto.

Tree?, the young branchlets ferruginous-pubescent. Leaves large, once-pinnate,

with 4 pairs of leaflets; petiole about 2 cm. long, alate, the wings subglabrous, the

axis pubescent; rachis about 15 cm. long, similar to the petiole, prominently winged

between all pairs of leaflets, bearing short-stipitate, concave glands at insertion of

each pair of leaflets; leaflets ovnte-elliptic, terminal pair up to 20 cm. long and 8

cm. wide, basal pair scarcely half this si/e, short-acuminate aplcally, inequilaterally

obtuse or rounded basally, subglabrous above except on the costa, sparingly pilose

below, the veins Indented above, elevated below, coarsely reticulate. Inflorescence

an axillary pedunculate spike, peduncular portion 3-4 cm. long, ferruginous-

tomcntose, florifcrous portion similar, comparatively few-flowered, bracts essentially

linear, densely pubescent, persistent. Flowers large, sessile; calyx tubular, about

15 mm. long, striate, appressed-pilose, the teeth short and somewhat unequal;

corolla nearly tubular, about 30 mm. long, densely villous or pilose without, the

lobes relatively short and slender; stamens approximately 5 cm. long, the staminal

tube barely exsertcd; style elongate, exceeding the stamens, the stigma capitate.

Legume not known.

Panama.

BOCAS DEL TORO: Almlrantc ret^Ion, Cooper & Slater 65 (U. S. Nat. Herb., type).

The type specimen is somewhat fragmentary, but is sufficient to indicate dis-

tinctiveness from known Panamanian species. Floral characters indicate affinities

with f. pa?7awcf?sis (and Pittier's series Tetragonae), and future collections may
link it to 7. panamerjsis var. RoJrigticzia7ia, The winged petiole is unusual in higa,

and serves, along with the persistent, linear bracts, the large "panamensls-type"

flowTrs, and various leaf characters, to distinguish the species rather easily.

(192)
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Fig. 80. Inga Oerstcdiana

13. Inga Oerstediana Benth. in Seem. Bat. Voy. Herald, 117. 18 52-57.
A

Feuillcea Oerstcdiana Ktze. Rev. Gen. Pi. 1:188. 1891.

higa criorhachis Harms, in Fedde Rep, Sp. Nov. 13:525. 1915.

Inga cobanensis Pittier, in Contr. U. S. Nat. Herb. 18:188. 1916.

Ifiga Tjierckheimii Pittier, loc. cit. 192. 1916, based on same type as J. cobancush,

Inga chiriqiiemh Standi, in Field Mus. Publ. Bot. 22:78. 1940.

Small or moderate tree, tKe branchkts dark ferruginous-tomcntose, becoming

less densely so in age. Leaves large, normally 8-foliolate; petioles up to 5 cm. long,

terete, densely dark ferruginous-tomcntose; rachis up to 15 cm. long, tomentose

like the petiole except very lightly so on the wings, conspicuously alate for the

uppermost rachial internode, progressively less alate in penultimate and succeeding

(lower) rachial internode (s), bearing between Insertion of the petlolules large or

small sessile glands (or these sometimes lacking), the glands laterally extended and

markedly concave; leaflets 4 (sometimes 3 or 5) pairs, asymmetrically elliptic, ob-

long or ovate, 7-16 cm. long and 3-8 cm. wide, rounded or subtruncate basally,

inequilaterally acute apically, lightly pubescent above except on the veins where
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heavily so, moderately pubescent below except densely tomentose on the elevated

veins, reticulate; stipules caducous. Inflorescence of 1 to few pedunculate spikes

from foliate or young defoliate nodes, the spikes 3-7 cm. long, florifcrous for the

upper 1-3 cm., densely tomentose Hke the petiole; bracts ovate, small, promptly

caducous. Flowers quite congested, white; calyx campanulate-cupuliform, 3-6

mm. long, ferruginous-hirsute or pilose, the teeth somewhat unequal; corolla sub-

tubular, about 1 cm. long, somewhat flaring apically although constricted for the

lower half its length; densely ferruginous-hirsute or pilose, the lobes about 2 mm,
long; stamens 2.0-2.5 cm. long, the staminal tube included within the corolla;

ovary linear, the style exceeding the stamens. Legume apparently Hnear, 12 or

more cm. long and less than 1 cm. wide, subterctc and longitudinally sulcate, sessile,

ferruginous-tomentose.

h So

CHiRiQuf: Bajo Mona, Daihlson Jjd; Boquete, Pitticr JIJO; Cerro Punta, Allen 1573;
Vole an dc Chiriqui, Daihhon g28.

Again It IS impossible without reference to the type to establish with certainty

the correct name to the specimens cited. If 7. OersfeJiana should prove not to

apply, 7. criorhachis could be used. Standley and Steycrmark (Fieldiana, Bot. 24:40.

1946) consider 7. cobavcnus and 7. Tuerckbefmii as synonyms of 7. Micheliava; yet

It seems hardly possible to regard 7. Micheliana a synonym of our 7. Oersfcdiaria,

although 7. cobancnsh and 7. Tuerckhciwii likely are this (L OersfeJiana^). Pittier,

among others, separated some of the possible synonyms given above into separate

sections of the genus on the basis of fruit characters. Only one of the cited speci-

mens is with fruit, and on vegetative appearance the others seem to be the same

species. It would seem that fruit characters have been overstressed in separating

the genus Into often unworkable sections, especially in that fruiting specimens are

so rarely available. Almost certainly when extensive fruiting specimens are

gathered, variation and degrees of intermediacy will be found, perhaps indicating

fruit characters to be little more rehable and certainly less practical taxonomically

than floral and vegetative characters.

14. Inga EDULis Mart, in Flora 20:BeibL 113. 1837.

Mimosa Ynga Veil. Fl. Flum. Ic. 11:/. J. 1827, fide Benth.
Ifjga vera HRK. Nov. Gen. & Sp. 6:289. 1824, non Willd., fide Benth.
Fcuillcca CiluJh (Mart.) Ktze. Rev. Gen. PI. 1:187. 1891.

Small or medium tree, the branchlets ferruglnous-tomentulose, lenticellatc and
angled or ridged. Leaves large, usually 10- or 12-foliolate; petioles mostly 2-4 cm.
long, terete, rufous-tomcntose; rachis almost 20 cm. long, tomentose like th

petiole, conspicuously alate, the wing usually 5 or more mm. wide on each

side of the racbis, bearing prominent, oval, cupullform or patelliform glands be-

tween insertion of the pctlolules, the glands broader than long; leaflets 3-6 pairs,

apparently most commonly 5 or 6 pairs in Panama, ovate to elliptic, up to 15 cm.
long and 5-7 cm. wide in terminal leaflets, usually about Yz as large in basal leaflets,

(194)
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acute and somewhat acuminate apically, mostly rounded basally, lightly tomentose

below especially on the veins, sparsely appressed-pubescent above, the veins elevated

and conspicuously reticulate below, conspicuous but not elevated above; stipules

caducous, reported about 5 mm, long. ped

spikes from the leaf axils, or often paniculate by insertion of such spikes at sub-

terminal defoliate nodes; spikes mostly 6-8 cm. long, floriferous for the upper 2-3

cm., the flowers moderately congested; bracts ovate, about 5 mm. long, caducous

in age. Flowers white, moderate; calyx turbinate, apparently 7-8 mm long in

Panama, appressed short-pilose, the teeth regular and 1-2 mm. long; corolla tubular,

almost 2 cm. Icng, relatively slender and Httle expanded apically, densely ascending-

pilose, the lobes subequal and 2-4 mm. long; stamens mostly 4 cm. (or up to 5

cm.) long, the staminal tube slightly exserted; ovary glabrous, the style slightly

exceeding the stamens. Legume as much as 1 m. long and up to 2 cm. wide or

wider, ferrugineous-tomentose, somewhat tetragonous or subterete, the margins

almost entirely covering the faces.

Mexico to Panama; South America to middle Brazil.

BOCAS DEL TORO: Almirante, Cooper & Slater 38; Changulnola Valley, DunJap 220;

Chiriqui Lagoon, H. von Wedel WOO; Water Valley, H. von Wedel IO96.

This species is very variable, and the description given here is mostly drawn

from the Panamanian material. Probably synonymous with Z. edulis are L Endlichii

Harms and /. latibracteata Harms (ex char.), and possibly a number of other

"species" which intergrade with this. The Panamanian specimens cited resemble *

more closely collections from South America (Amazon Valley) than most collec-

tions labeled 7. cdidh from northern Central America and Mexico, Evidently no

well-established distinction between J, edtdh and /. sjnnia has been apparent to most

authors. Examination of all available specimens from Mexico to Brazil shows

specimens, practically indistinguishable from each other, determined rather indis-

criminately as either 7. edulh, L spiiriay or even other species. I. ediilis is here in-

terpreted as having a more slender, less stocky corolla and a generally smaller calyx

than 7. spuria. The leaflets hkewise appear significantly larger (especially wider)

in 7. edulis than in 7. spuria (in Panama). The H. von Wedel specimens cited

appear somewhat atypical (more leaflets; corolla more elongate).

14a. Inga edulis Mart. var. minutula Schery, var. nov.

Arbor foliis speciei similibus; inflorescentiis prominentibus, floribus specie multo

brevloribus, bracteis obovato-oblanccolatis, 3-4 mm. longis.

Ferruginous-tomentulose tree with large 6- to 10-foliolate leaves. Inflorescence

of 1 to few pedunculate spikes 3-8 cm. long (floriferous portion 1-5 cm.) from

either foUatc or defoliate axils; bracts 3-4 mm. long; flowers small; calyx cinereous,

appressed-pubescent, 4 mm. long; corolla cinereous, short-pilose, about 8 mm. long;

stamens about 3 cm. long. Legume tetragonal-subterete, 15-20 cm. long, 10-15

mm. wide, brownish-tomentose, somewhat constricted between the seeds, the

valves sulcate.

Panama; Honduras?
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Fig. 81. Ifjga cJnlis var. minutula

BocAs DEL TORO: Changuinola Valley, Dunlap jS2. canal zone: Barro Colorado
Island, Zctek 357S; Kcnoyer 3 /'I; Gamboa, Alh-N igY2; Gorgona, VUiicr 26g6.
El Real, Allen g6S (Herb. Missouri Bot. Card., type).

DARIEN:

This variety is well marked from the species by the considerably smaller flow-

lat intocrs, and Is perhaps worthy of specific rank except that it grades somewl
both /. edulis and /. OcrstcJtaua. It resembles /. edulis var. grcnaJcnsh Urb., but
differs from that variety in the longer inflorescence and the obovate or oblanceolate
bracts. The cinereous flower ordinarily serves to distinguish /. eJnlh vunntnlu
from 7. Ocrstcdiana.

15. Inga spuria H. & B. ex Willd. Sp. PL 4:1011. 1806.

Mimosa spuria Poir. in Lam. Encycl. Meth. Suppl. 1:40. 1810.
Feuilh'ea spuria Ktze. Rev. Gen. Pi. 1:189. 1891
7/;^^ fissicalyx Pittier, In Contr. U. S. Nat. Herb. 18:213, 1916.

Small- to moderate-sized tree, the branchlets ferruginous-tomcntose, b
glabrous in age. Leaves moderate to large, with few to several pairs of leaflets;

ecoming
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petiole sKort, scarcely exceeding 1 cm., tomentose like the young branchlets, terete;

rachis up to 15 cm. long, tomentose, conspicuously alate, bearing a small sessile,

cupuliform or patelliform gland between insertion of the petiolules; leaflets 4-9

pairs (usually 6 or 7 pairs), ovate-lanceolate to narrowly obovate, the terminal

ones 7-15 cm. long and 2—5 cm. wide, becoming progressively smaller downward,

the basal pair usually only J/4 the size of the terminal pair, usually acute or slightly

acuminate ;?pically, commonly obtuse or narrowly rounded basally, slightly pubes-

cent above, somewhat more heavily so below, the veins prominent below but not

above; stipules broadly linear, a few mm, long. Inflorescence of 1—3 pedunculate

spikes from each of several leaf axils, the spikes 4-12 cm, long, floriferous in tlie

upper few cm., tomentose, the flowers subscssile to somewhat pedicellate, more or

less congested, white; calyx tubular, 10—20 mm. long, 3—6 mm. broad, cinereous-

or golden-tomentose, the lobes 3—5 mm. long; corolla usually close to 2 cm. long,

pilose without, the lobes 4-5 mm. long and slightly flaring; stamens many, fre-

quently 5-6 cm. long, the staminal tube invested by the corolla. Legume linear,

reported up to 30 cm. long and 1,5 cm. wide, subterete or angled, fulvous-tomen-

tose, the margins thickened and expanded over the faces.

Mexico to northern and eastern South America.

CANAL zone: Miraflores, P. White /p; Sabana of Panama, Pit tier 2^j8; Trinidad River,

Pitticr 3973; Victoria Fill, Allen 1704. chiriqui: Boqucte, Davidson 823, cocle: La
Pintada, Hunter & Allen jl8; Penonome, Williams 137, 334, herrtra: Ocu, Allen 4o6g,

PANAMA: Chcpo, Hunter ^ Allen 8g; Juan Diaz, Allen g3g; R. Las Lajas, Allen 160S; Las

Sabanas, Stafulley 5/(^25. veraguas: Canazas, Allen 160,

A very variable species, forming a vast complex from Mexico through northern

South America. It intergrades with other (both doubtful or recognized) species

and is difficult to delimit precisely. Single specimens of two extremes of this

species may appear quite distinct; yet examination of many specimens will show

all degrees of intermediacy and no clear-cut differences. Characters such as ab-

solute calyx size, number and width of leaflets, presence or absence of pedicellar

portion of calyx, etc., normally somewhat constant in most species, show little

constancy or correlation in 7. spuria. Three Mexican "species," 7. eriocarpa Benth.,

7. oop/jylla Riley, and J, sciadoclendron Harms, should probably be reduced to

synonymy with 7. spvria and likely combined to form a variety of the species.

7. xaJapensis Benth., of Mexico and Central America as far south as Costa Rica

(fide Pittier), is also in all probability 7. spuria or a variety of it, but It is not

listed among the synonyms because the type has not been examined.

Two centers of divergence in this complex seem discernible. One apparently

occurs in south-central Mexico, and may be typified as the '"7, eriocarpa influence."

Here the flowers are generally stockier, the leaflets broader, the corolla pubescence

less rigid, the legume stout., This would constitute the "variety" above suggested,

to which 7, eriocarpa would bring the oldest name. All degrees of gradation occur

to the "typical" 7. spnria. The '7. eriocarpa influence" is particularly noticeable

in Mexico and transitionally in^ Guatemala, but is little apparent in Panama. A

097)
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second less clear center of divergence seems to occur near Honduras or British

Honduras. Here slender flowers, narrow* and peculiarly veined leaflets, and slender

legumes are the rule. This influence is probably felt in Panama as well as northern

Central America and Mexico. In addition, throughout its range, other species,

7. ednlis particularly, tend to Intergrade with J. spuria. As with a number of

species of Jnga, L spuria is sometimes planted for coffee shade.

16. Inga pauciflora Walp. & Duchass. in Linnaea 23:746. 1850.

Small tree, the branchlets fcrruginous-tomentose-hirsute. Leaves moderate,

mostly 6- or 8-foliolate; petiole short, up to 1.5 cm. long, heavily pubescent like

the branchlets, unwinged; rachis up to 8 cm. long, ferruginous-pubescent, alate

(the wings, margin to margin, 4-10 mm. broad), bearing a small, sessile, cupuli-

form gland between insertion of the petiolules; leaflets mostly 3 or 4 pairs, elliptic

or nearly so, the terminal pair up to 13 cm. long and 5 cm. wide, the basal pair up

to 5 cm. long and 2 cm. wide, acute and often somewhat acuminate apically, sub-

cuncate to rounded basally, appressed-pubescent above, villous-tomentose below

especially on the prominent veins; stipules ovate, about 4 mm. long, pubescent,

early caducous. Inflorescence 1-2 axillary or terminal pedunculate spikes, the

peduncular portion up to 3 cm. long and ferruginous-pubescent, the floriferous

portion about as long or slightly longer; bracts very small, short and broad,

caducous. Flowers several, white; calyx broadly tubular, 8—10 mm. long, tomentu-

lose, striate; corolla tubular, about 15 mm. long, pilose; stamens almost 4.5 cm.

long, the staminal tube included; stigma capitellate. Legume (young) densely

ferruginous hirsute-tomentose, terete, becoming sulcate? or possibly flattened?

in age.

Panama.

CANAL ZONE: Ancon Hill, Williams J2; Barro Colorado Island, Woodson 6 Schery g6g;
Chiva-Chlva trail. Viper 572§, veraguas: Santa Fe, Allen 4417.

The Woodson & Schery g6g specimen Is in very young fruit. Judging from this

immature fruit the specimen is likely not 7. eriocarpa, L sptiria or similar species,

although certainly the species grades into the /. sptiria complex. The fruit of /.

pauciflora has not been known. Bentham regarded 7. pauciflora as a synonym of

/. verUy and indeed a number of difficultly separable species might profitably be

combined under that older name.

17. Inga Saffordiana Pittier, in Contr. U. S. Nat. Herb. 18:176. 1916.

Small, slender tree, the branchlets dark setose-villous. Leaves large, 8- or 10-

foliolate; petiole about 2.5 cm. long, terete, setose or sparsely villous; rachis up to

20 cm. long, unwinged, pubescent like the petiole, bearing long-stipitate glands

above at the rachial nodes; leaflets 4 or 5 pairs, oblong to obovate-lanceolate, about

14 cm. long and 4 cm. wide in terminal pair (lowermost pair only ^^-% this size),

tapered but blunt basally and inequilateral, acuminate apically, glabrous above,

sparsely setose on the margins and veins below, the veins moderately prominent

below, the lateral ones arcuate and subconfluent; stipules subulate, up to 12 mm.
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long, setose-villous. Inflorescence axillary or borne on older defoliate wood,

umbellate, pedunculate; peduncles up to 13 cm. long, villous-setose; pedicels sim-

ilarly pubescent, almost 2 cm, long; floral bracts similar to the stipules, subpcr-

sistent. Flowers incompletely known; calyx apparently 7-8 mm. long, setose-

villous, tbe teeth elongate and narrow; corolla tubular, about 15 mm. long,

setose-villous, especially apically. Legume broadly linear, about 30 cm. long and

almost 3 cm. wide, cuneate basally, flat and thin, lightly margined, densely dark

villous, about 18-seeded,

Panama.

darien: Sambu basin, Pitlier j6/6.

A distinctive species with unusual pubescence, long-stipitate rachial glands, and

long-pediccllate, umbellate flowers.

18. Inga multijuga Benth. in Trans. Linn. Soc. 30:615. 1875.

FeuHlcea mult:}uga Ktze. Rev. Gen. PL 1:188. 1891.

Tree to several m., the branchlets densely ferruginous-tomentulose. Leaves

large, with a variable number of leaflets (5-10 pairs, fide N. Am. Fl.), 6-9 pairs

in Panamanian specimens seen; petiole less than 2 cm. long, essentially terete,

tomentulose like the branchlets; rachis up to 2 dm. long, similar to the petiole, not

winged, bearing a sessile, cupuliform gland 1-2 mm. in diameter between insertion

of the petiolules; leaflets few to several pairs, oblong or elliptic to occasionally

ovate-lanceolate, mostly about 10 cm. long and 3—4 cm. broad in the terminal

leaflets, Yz or less this size in the lowermost leaflets, acute or short-acuminate

apically, rounded or obtuse and somewhat Inequilateral basally, lightly strigose-

puberulent or subglabratc above, rather densely pubescent and paler below; stipules

apparently ovate, about 2 mm. long, caducous. Inflorescence of pedunculate spikes

up to 6 cm. long, solitary, geminate or fasciculate from the axils of the leaves, the

floriferous portion scarcely 2 cm. long; bracts ovate, very small, ferruginous-

tomentose like the axis. Flowers congested, splcate on the axis, whitish; calyx

tubular, up to 12 mm. long (reported as short as 5 mm. In Guatemalan and Costa

Rican specimens), usually cleft on one side for as much as % its length, puberulent

or tomentulose without, the teeth minute; corolla elongate, tubular, 20—25 mm.
long, appressed-villous without, the lobes about 2 mm. long; stamens many, almost

4 cm. long, united below into a tube about equalling the corolla; style somewhat

exceeding the stamens, the stigma expanded. Legume variously reported glabrous

or tomentulose?, flat or subterete?, up to 25 cm. long and 1 cm. wide?, the valves

expanded and costate at the edges.

Honduras to Panama.

CANAL ZONE: Barro Colorado Island, Bangham 528; **Chagres," Fendler jl; Margarita

Swamp, Maxon ^ Valentine 7058. veraguas: Canazas, Allen 1^4-

The usual concept of this species seems to include a remarkably variable group

of specimens. Certainly various authors have been at great divergence In writing
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descriptions of it, and specimens seen show great differences in leaflet number,

calyx size, etc. Dimensions given by Pittier (Contr. U. S. Nat. Herb. 18:187)

for the FtucUer 5/ specimen at the Gray Herbarium in no way approximate those

for Fcfti/lcr 51 at the Missouri Botanical Garden. Yet in spite of such lack of

constancy the species seems to form an unit distinguishable from most other Ingas

within its range (especially by the large, elongate corolla, the several pairs of leaf-

lets, the wingless rachis, and the spicatc inflorescence).

19. Inga cocLEENSis Pittier, in Contr. U. S. Nat. Herb. 18:211. 1916.

Tree, the branchlets densely dark rubiginous-tomcntosc. Leaves large, 12-

foliolate; petiole about 2.5 cm. long, terete, tomcntose like the branchlets; rachis

about 16 cm. long, unwinged, pubescent like the petiole, bearing above at insertion

of the petiolules a large, sessile, oval, concave gland- leaflets 6 pairs, mostly elliptic-

lanceolate, the terminal ones about 13 cm. long and 4 cm. wide, the basal pair

somewhat smaller, rounded or obtuse basally, acute and somewhat acuminate

apically, rather coarsely short-pubescent above except tomcntose on the costa,

tomcntose below, the veins elevated below and slightly impressed above, reticulate;

stipules not known. Inflorescence of axillary pedunculate spikes; peduncle 4-5

cm. long, tomcntose like the branchlets; floriferous portion thick, about 4 cm. long,

the bracts caducous. Flowers sessile; calyx tubular, 6—7 mm. long, rubiginous-

pubescent; corolla not known. Legume (immature) slender, terete by thickening

of the margins, longitudinally sulcate, ferruglnous-tomentose, twisted.

Panama.

COCl4: Bismarck, Williams 40J,

The species is known only from a broken fragment found on the ground, in-

cluding one complete leaf and two or three Immature fruits. A photograph of the

type shows resemblance to the rather hazily defined J. midtiju^a, of which further

collections may prove 7. cocleense to be a synonym.

20. Inca RuiziANA G. Don, Gen. Hist. Dichl. PI. 2:391. 1832.

Inga fagifoliu G. Don, loc. cit. 391. 1832, non Willd., fide Bcnth.

Inga foliosa Bcntli. in Hook. Jour. Bot. 4:597. 184 5.

Fcuillcca Kuiziana Ktze. Rev. Gen. PI. 1:189. 1891.
Inga confusa Britt. & Rose, in N. Am. Fl. 23:5. 1928.

Tree to 20 or more m., the branchlets conspicuously lenticellate and fcr-

ruginous-pubcrulent towards the tip. Leaves large, even-pinnate, generally 12-

foliolate; petioles 1-2 cm, long, terete or nearly so, ferruginous-pubcrulent, swollen

basally; rachis about 15 cm. long, like the petiole except margined laterally above,

bearing disc-like, sessile, generally depressed glands 1-2 mm. in diameter between

insertion of the petiolules; leaflets usually 6 pairs, mostly elliptic, the uppermost

often obovate-elliptic and up to 25 cm. long and 8 cm. broad, the lowermost

usually only \(^ or 5/4 this size and somewhat ovate, short-acuminate apically,

obtuse and somewhat inequilateral basally, the veins prominently reticulate and
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Fig. 82. Ifiga Ruiziana

puberulent below, lightly indented above, the leaflet subglabrous and drying darker

above; stipules caducous. Inflorescence terminal and subterminal, tomcntulose, of

2-3 pedunculate spikes fasciculate from each of several nodes or axils, the spikes

3-4 cm. long, the floriferous portion ovate and about 1 cm. long. Flowers con-

gested, white, subsessile; calyx subturbinate, 3-4 mm. long, contracted gradually

baseward, densely puberulent; corolla 7-8 mm. long, strigose-pubcrulcnt; stamens

many; filaments almost 2 cm. long, united below for at least half their length, the

tube slightly exceeding the corolla; anthers minute. Legume reported 10-15 cm,

long and 2-2.5 cm. wide, flat, rounded apically and basally, somewhat pubescent,

the margins elevated.
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Nicaragua to Peru and Brazil.

CANAL zone: Gamboa, Pittier 6j20; Peluca Hydro^raphic Station, Sieyermark Gf Allen

I/2/I; Qucbrada Salamanca, Dodge, Steyermark ^ Allen s. n, (1934). colon: R. Fato,

Pittier 391 7> darien: Marraganti, Williams 768; Sambu River, Pittier 3333» bocas del

TORO: Chiriqui Lagoon, H, von Wedel 2012^ 2677; Water Valley, H. von Wedel 844.

Although the type of the species is unavailable for examination, various descrip-

tions and keys are precise enough to indicate /. confiisa Britt. & Rose as synonymous

with L Ruiziana G. Don. Certainly herbarium material of the two species appears

identical.

2L Inga microstachya Britt. & Killip, In Ann. N. Y, Acad. Sci. 3 5:115. 1936.

Unarmed tree, the branchlets fulvous-pubcrulent when very young, soon be-

coming glabrous or subglabrous, very pronouncedly raised white-lenticellate, some-

what flcxuous, subangulate below the nodes because of dccurrcnt ridges from the

axils. Leaves large, the leaflets 4 or 5 pairs opposite on the rachis; petioles mostly

1-2 cm. long, terete except briefly ridged laterally, subglabrous or lightly pubcru-

lent; rachis up to 12 or more cm. long, unwlnged but ridged laterally especially

below the foliolar nodes, sulcate above, puberulent to subglabrous, bearing a promi-

nent, sessile, cupulatc gland at insertion of each pair of leaflets; leaflets mostly

elliptic-lanceolate, up to 18 cm. long and 7 cm. wide in the larger (terminal)

leaflets, the basal leaflets perhaps one-third as long and wide, acute- acuminate

apically, Incquilaterally acute or obtuse basally, glabrous and lustrous above, the

venation visible but not as prominent as below, glabrous below except often puberu-

lent on the main veins, the venation prominently reticulate; stipules linear, early

caducous. Inflorescence of fasciculate clusters of pedunculate spikes from terminal

(Immaturely foliate) and subterminal axils; peduncles 2-5 cm. long, puberulent or

tomentulose; spikes short, 1-2 cm. long, the floral bracts minute. Flowers sessile,

moderately congested; calyx cupulate, slightly less than 2 mm. long, puberulent,

the lobes irregular; corolla funnelform-cylindrlc, about 4 mm. long (in Panama),

puberulent at least apically; staminal tube about equalling the corolla; ovary ob-

long, short, compressed, glabrous except for a few setae marginally. Legume not

known, but presumably flat.

Panama and Colombia.

CANAL zone: Fort Sherman Military Reservation, Maxon & Valentine 6g7g.

This species, a new record for Panama, somewhat resembles both 7. Ktiiziana

and 7. Jnmctata of that country, but it lacks the obovatc terminal leaflets of the

former and possesses more (4—5 pairs) leaflets than the latter (2—3 pairs). Its

exact relationships with South American species such as 7. uobiVn Willd., 7. /r?///-

ccllata Bcnth., 7. Caldasiana Britt. & Killip, and others which it resembles, awaits

work of the monographer.
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22. Inga Roussoviana Pittier, in Contr, U. S. Nat. Herb. 18:175. 1916.

Inga Schippii Standi, in Field Mus, Publ. Bot. 11:132. 1932.

Small tree, the branchlets ferruginous-lenticellate and puberulent towards the

tips. Leaves moderately large, mostly 6-foliolate; petioles usually 1-2 cm. long

although reported up to 4 cm. long, subterete, puberulent or subglabrous; rachis

mostly about 7 cm. long but often longer or shorter, flattened and margined above,

lightly ferruginous-puberulent to glabrous, bearing small, knob-like, concave glands

between insertions of the petiolules (the glands variable in shape and size, in-

frequently suppressed); leaflets 2-4 (usually 3) pairs, generally oblong or elliptic,

the uppermost somewhat obovate, up to 18 cm. long and 3-7 cm. wide, the lower-

most only about % as large, broadly or narrowly cuneate basally, blunt to short-

acuminate apically, glabrous except occasionally on veins below, the veins very

prominent below, less so above; stipules reported ovate, about 5 mm. long, fer-

ruginous-tomentose, caducous. Inflorescence a terminal or subterminal paniculate

shoot, the pedunclcd umbels 1 to few from the defoliate nodes; the bracts and

axis ferruginous-tomentose; peduncles 1-2 cm. long; flowers whitish, umbellate

from the tip of the peduncle on prominent pedicels usually 4-5 mm. long. Flowers

several in each umbel, whitish; calyx turbinate-subcampanulate, 3-6 mm. long,

expanded upward, hirsute-tomentose; corolla about 9 mm. long, hirsute-villous

without, the teeth about 2 mm. long; stamens about 18 mm. long, united below

into a tube about 1 cm. long. Legume linear-oblong, up to 17 cm, long and 2.2

cm. wide, apiculate, rounded basally and stipitate, flat, ferruginous-tomentulose,

prominently margined.

British Honduras and Guatemala to Panama; Colombia?

BOCAS DEI TORo: CHanguinoIa Valley, Stork 2J2; Cooper ^ Slater /J. canal zone:
Earro Colorado Island, Bailey ef Bailey 2^0; R. Chagres, Sieyermark H Allen 167S1; France
Field, Standlcy 30J2j. cHiRiQuf; San Felix, Pittier 52yo.

p

The Canal Zone specimens have smaller flowers and shorter pedicels than is

usual for the species, and probably represent intergradation towards /. Williamsii

Pittier, a species of doubtful specific distinction. /. santanderensis Britt. & Killip

(in Ann. N. Y. Acad. Sci. 35:114), of Colombia, is probably nothing more than

a robust form of /. Roussoviana^ but having seen no specimens of the former other

than the type I cannot pass judgment on the constancy of this difference. The type

of L Schippii, also with a more robust calyx than is typical of /. Rottssoiiaria, is

nevertheless linked by a series of intergrading specimens.

23. Inga Williamsii Pittier, in Contr. U. S. Nat. Flerb. 18:176. 1916.

Small tree, the branchlets ferruginous-lenticellate and puberulent towards the

tips. Leaves moderate, mostly 6-foliolate; petioles about 2 cm. long, subterete,

puberulent; rachis mostly 6 or 7 cm. long, puberulent like the petiole, flattened and

margined above, bearing small glands between insertions of the leaflets or the glands

partly or wholly suppressed; leaflets usually 3 pair, more or less elliptic, the upper-
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most up to ;ibout 12 cm. long and 4 or 5 cm. wide, the lowermost only Y^ as large,

subcuneate basally, acute to emarginate apically, glabrous except on the veins

below, the veins very prominent below, not elevated above; stipules reported lanceo-

late, variable in size, caducous. Inflorescence a terminal or subterminal paniculate

shoot or reduced to only 1 or a few pedunculate umbels from the defoliate nodes,

ferruglnous-tomentose; peduncles 1-2 cm. long; pedicels 1-2 mm. long, arising

more or less in umbellate or subcapitatc fashion from the tip of the peduncle.

Flowers whitish; calyx about 4 mm. long, densely pubescent without; corolla short,

typically 6 or 7 mm. long, villous-tomcntose without; staminal tube scarcely ex-

sertcd, the filaments about 15 mm. long. Legume linear-oblong, up to 10 cm.

long, about 2 cm. wide, arcuate, flat but thick, densely ferruginous-tomentosc when

young.

Panama ; Colombia

?

CANAL zone: Barro Colorado Island, Wcimorc tf Abbe TOT; Bangham jT2; Tctck

392Q; R. Chagres, Dodge GS" Allen l74og, COLON: Bismarck, Williams 285,

This species seems to differ from /. Rottswiiana almost solely in having notably

shorter pedicels, and it probably should constitute but a variety of that species.

We hesitate, however, to make this reduction until accumulation of more material

can prove the frequency of intcrgradation. 7. Mnthi'i Britt. & Killip (Ann. N. Y.

Acad. Sci. 35:114) of Colombia, with leaflets up to 22 cm, long, is apparently just

a more robust form of 7. William siL

24. Inga gi^antifoHola Schery, sp. nov.

Arbor ramulis glabris lenticellatis; foliis permagnis plerumque 3-jugatis, pctiolis

aliquanto elongatis ca. 8 cm. longis teretibus exalatis glabris, rhachibus elongatis ad

20 cm. longis, exalatis, glandulam interfoliolarem disciformem sessilem, ornatis;

petiolulis ca. 5 mm. longis; foliolis ovato-eHiptlcis ellipticisvc, 13-40 cm. longis,

7-14 cm. latis, abrupte angustatis acuminatisquc, basi late subcuncatis, stipulis non

visis; inflorescentia spicibus tenuibus 1 vel pauclbus ex axi, parte peduncular! ca 5

mm. longo, parte florifero ca. 5 mm. longo, bracteis minutis; floribus subsessillbus

albis; calyce tubulatl-cupuliformi, ad 2.5 mm. longo, glabro, estriato apice un-

dulato; corolla tubulati-infundibuliformi, ad 9 mm, longa, subglabra; staminibus

ad 2 cm. longis, tubo aliquanto exserto; ovario glabro, multiovulato; leguminibus

risimiliter planis glabris.

Small or moderate tree, more or less glabrous throughout, the branchlcts Icnti-

cellate. Leaves very large, 6- (sometimes 4?-) foliolate; petiole elongate, almost

8 cm, long, terete and unwingcd, lenticellate, glabrous, callous at the extreme base;

rachis up to 20 cm. long, terete and unwingcd like the petiole, bearing an incon-

spicuous, flat, sessile gland between insertion of the pctiolules; petiolules about 5

mm. long, callous, glabrous; leaflets mostly 3 pairs, elliptic or ovate-elliptic, 13-40

cm. long and 7-14 cm. wide, rather abruptly narrowed apically into an acumen

1-2 cm. long, similarly contracted basally into a short subcuneatc base, completely

glabrous, the veins somewhat impressed above and elevated below, chartaceous;
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Fig. 8 3. Inga gtgantifolia

Stipules not present. Inflorescence 1 to few, of very sKort, axillary, pedunculate

spikes (sometimes borne on older, defoliate branches?), the peduncular portion

about 5 mm. long and lightly puberulent, the floriferous portion about 5 mm. long

also; bracts triangular-lanceolate, minute. Flowers small, white, scarcely pedicellate;

calyx tubular-cupular, about 2.0-2.5 mm. long, subglabrous without, not striate,

sometimes cleft to one side but otherwise the teeth broader than tall and the rim
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appearing more or less undulate; corolla funnclform-tubular, 8-9 mm. long, sub-

glabrous, the lobes 1-2 mm. long; stamens up to 2 cm. long, the staminal tube

briefly exsertcd; ovary turgid-quadrangular, glabrous, multiovulate. Legume not

known in type specimen, probably linear-oblong, flat, glabrous, the margins little

thickened.

Panama; South America?

EOCAS ULi TORO: Fish Crcck Mts., H. von WeJcI 2J4g (Herb, Missouri Bot. Gard.,

type).

The species would fall into the section Bourgonia of the genus as interpreted

by Pittier following Bentham. It is quite distinctive from most species in the

extremely large leaflet size.

The type specimen appears identical in many respects with the Amazonian (Rio

Solimoes) 7th Krukoflf Expedition specimens, Krukoff S2I§ and S22S. The Krukoflf

material in flower (S2IJ) and fruit (822S) was found undetermined in the her-

barium; the flowers were of slightly smaller dimensions, pronouncedly more pedi-

cellate, and the calyx slightly more elongate than in the Panamanian material.

Nevertheless, similarity in leaflet, inflorescence and floral structure would seem to

indicate that the Krukoff material has close affinities with the Panamanian speci-

men. In any event the Amazonian material supports the belief that, in spite of

the separation of the inflorescence from the leaves in the H. von Wedel specimen,

flower and branch are both from the same plant; and that similarity in ovary struc-

#
f

25- Inga PUNCTATA WiUd. Sp. Pi. 4:1016. 1806.

Mimosa sericea Poir. in Lam. Encycl. Meth. Suppl. 1:42. 1810.

In^a Icptoloba Schlecht. In LInnaea 12:560. 1838.

Inga puucfafa var. panamcnsh Bcnth. in Trans. Linn. Soc. 30:613. 1875.

FeuiHrca punctata Ktzc. Rev. Gen. Pi. 1:188. 1891.

Inga punctata cbagronh Pittier, in Jour. Dept. Agr. Porto Rica 13:135. 1929.

Small or moderate tree to 15 m., the branchlets strigose-puberulent and mark-

edly lentlcellate. Leaves moderately large, pinnate, 4- to 6-foliolatc; petioles 2-4

cm. long, terete or nearly so, puberulcnt like the branchlets, swollen-callous basally;

rachis similar to and (the intcrnodcs) about as long as or slightly longer than the

petiole, wingless, bearing disc-like or subconic glands between insertions of the

pctiolules (or these glands in part or entirely suppressed in some specimens) ; leaf-

lets 2 or 3 pairs, elliptic to ovate, acuminate, those of the apical pair larger, up to

20 cm. long and 9 cm. wide, those of the lowermost pair usually about half as long

and broad, strlgose- puberulcnt on both surfaces; stipules linear-lanceolate, 3-4

mm. long, caducous. Inflorescence an axillary, subtermlnal, paniculate or corymbi-

form branch, the secondary spicate peduncles umbellate from tlie nodes, or some-

times the spikes fasciculate or simple-umbellate directly from the axil; spikes short,

the florlfcrous portion scarcely more than 1 cm. long, the many flowers densely
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congested. Flowers sessile, whitish; calyx subturbinate, 3-5 mm. long, the 5 teeth

conspicuous but only about 0.5 mm. long, puberulent without; corolla tubular,

somewhat expanded above the calyx, 7-9 mm. long, the lobes about 1 mm. long,

pubescent without; stamens many, the filaments almost 2 cm. long in age, united

into a tube for about Yz their length, glabrous, the anthers minute, bilocular, only

a fraction of a mm. long; ovary and style glabrous. Legume linear-oblong, about

13 cm, long and 2.5 cm. wide, slightly arcuate, lightly pubescent, flattened, some-

what margined, apparently indehiscent.

Mexico and Central America to the Amazon Valley and Peru; Tobago.

von
Wedel lo6g, 1330, 2357, 2387, CANAL zone: Barro Colorado Island, Zetek 3837, 3847,
38671 "Chagres," tendler 8g; R. Chagres, Steyermark Gf Allen 16778; Gatun, Goldman
186^; Hayes jj, CHiRiguf: Boquete, Davidson 814. cocle: El Valle de Anton, Allen

3700, colon: R. Culebra, Pittier 4161, darien: El Real, Allen g66; Pinogana, Allen

4281. PANAMA: Chepo, Hunter ^ Allen pj. veraguas: near Sona, Woodson, Seibert ^
Allen 486,

Inga leptoloba has been retained as a species distinct from /. pnnctata by most

authors (Bentham, Britton & Rose, etc.), and Standley (Flora Guatemala) lists it

as doubtfully distinct. Bentham's distinction between 7, leptoloba and 7. punctata

is not clear, while Britton & Rose and Standley separate the two species on the basis

of bifoliolate leaves in the latter vs. trifoliolate leaves in the former. However,

many specimens occur with both bi- and tri-foliolate leaves on the same plant, and

no supporting or correlating characters are apparent to strengthen this demarcation.

Both bl- and tri-foliolate specimens exhibit the same range of variability In rachial

gland structure, flower size, and type of inflorescence, and none of the vegetative

distinctions mentioned by Pittier (Contr. U. S. Nat. Herb. 18:187) exhibit con-

stancy when large numbers of specimens are examined. Thus it seems most prac-

tical to unite these two names as a single species, or at least reduce 7. leptoloba to

varietal status under 7, punctata,

26. Inga laurina (Sw.) Willd. Sp. Pi. 4:1018. 1806.

Mhnosa fagtfolia Jncq. Stirp. Amer. Hist. 1:264, /. 164. 1763, non L., fide Benth.
Mimosa laurina Sw. Prodr. Vcg. Ind, Occ. 85. 1788.
Feuilleea laurina Ktze. Rev. Gen. PI. 1:184. 1891.

Moderate-sized tree, the branchlets glabrous and markedly lenticellate. Leaves

moderate-sized, usually 4- for sometimes 6-, or reported occasionally 2-) follolate;

petiole 1-2 cm. long, terete except angled laterally above, glabrous; rachis 2-5 cm.

long, glabrous, wingless but ridged and somewhat marginate laterally above, bear-

ing a smallj sessile, disc-like or subcupuliform gland between insertion of the

petiolules; leaflets usually 2 pairs, sometimes 3 or 1? pair, mostly oblong or elliptic,

4-12 cm. long and 1.5-5.5 cm. wide, usually acute and bluntly acuminate apically,

cuneate and slightly inequilateral basally, glabrous above and below; stipules linear-

oblong, up to 5 or 6 mm. long, pubescent, subpersistent or caducous. Inflorescence

of 1 or 2 elongate spikes from each of a number of foliate or defoliate axils; spikes
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subglabrous, about 10 cm. long, tbc peduncular portion only about 2 cm. long, tne

many flowers scattered over the remaining floriferous portion. Flowers whitish,

glabrous to puberulcnt; calyx cupuliform-tubular, 1-2 mm. long, the teeth minute

but distinct; corolla usually 4-5 mm. long, narrowed basally, expanded apically,

subglabrous; stamens 12-15 mm. long, fused basally into a tube greatly and notice-

ably exceeding the corolla (Panama?) or only slightly exceeding the corolla.

Legume reported flat and strongly compressed, 7—15 cm. long and 2—3.5 cm. wide,

subglabrous, the margins thickened.

Mexico to Panama; West Indies.

CANAL zone: Barro Colorado Island, Bangham S47^ cuiriqui: Boca Chica, Vittier

511Q. cocle: Bismarck, Williams 3j2. herrera: Ocu, Allen 4037, Panama: Capira,

Alien 1688; R. Pacora, Allen Si/,

As with most species of the genus, I. lanrhm exhibits variability, noticeable here

especially In length of the staminal tube relative to the corolla. In fact, certain

specimens arc almost identical with respect to the elongate staminal tube to South

American material generally accepted as 7. fagifolia Willd. Bentham (Trans.

Linn. Soc, 3 0:608) considered the elongate staminal tube, along with a more

pronouncedly bordered rachis and a fruit difference, as distinguishing 7. fa^^ifolia

from 7. hnirifia, Panamanian (and Mexican) material could sometimes be con-

sidered either of these two species, leading us to believe that combining these names

(and probably that of 7. cylindrica (Veil.) Mart, also) might eventually prove in

order. In Panama, 7. hiurina (regarding 7. fagifolia as a separate species not occur-

ring there) is fairly readily delimited from other species except 7. marghiata by

distinctive leaflet appearance and the elongate, relatively lax spikes. 7. coruscans

H. & B. ex Willd., of northern South America, resembles 7. laurina except for the

leaflet which is like that of 7. viarginata.

27. Inga Caldasiana Britt. & Killlp, in Ann. N. Y. Acad. Sci. 35:115. 1936.

Forest tree to 20 m., the branchlcts glabrous or subglabrous, prominently

lentlcellate, the Icntlcels and bark reddish-brown. Leaves large, normally 6-

foliolatc, the basal pair of leaflets sometimes caducous, occasionally only one mem-

ber of the terminal pair present; petiole short, at most 1.5 cm. long, the lower

portion swollen and callous, glabrous or sparsely puberulcnt above; rachis usually

6—8 cm. long, unwinged but frequently slightly marglnate below the apical leaflets

and somewhat angled above, subglabrous, bearing between insertion of the petiolulcs

a sessile, patelliform gland about 1 mm. in diameter; leaflets elliptic or nearly so,

about 15 cm. long and 6-7 cm. wide, the basal leaflets somewhat smaller, abruptly

narrowed and short-acuminate apically, cuneate or subcuneate basally, glabrous

except perhaps minutely puberulous on the costa; pctiolules 2-3 mm. long, callous,

puberulous; stipules linear-oblong, usually 8—12 mm. long, puberulous. Inflores-

cence of 1 to few axillary, short-pedunculate spikes, the peduncular portion less

than 2 cm. long, the floriferous portion puberulcnt and as much as 10 cm. long

but usually about 6 cm. long; bracts subtending the flowers minute, sublinear and

ascending-expanded apically. Flowers moderately lax, sessile, white; calyx cupular,
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less than 1 mm. long, pubcrulcnt; corolla tubular-funnclform, about 4 mm. long,

subglabrous except canescent-pubcrulent at tips of the lobes; stamens 1 cm. long

or slightly longer, the staminal tube exserted 2-3 mm. beyond the corolla; ovary

oblong, compressed, glabrous; style truncate, exserted beyond the stamens. Legume

not known.

Colombia and eastern Panama.

DARIEN: Yavisa, Alleti 45S5,

The Panamanian specimen cited matches fairly well the type of /. Caldasiana,

and as this species it constitutes a new record for Panama. Lawraucc ^84 from

Boyaca, Colombia, is probably likewise 7. Caldasiana and not /• marginafa as found

labeled in the herbarium. The inflorescence and flowers of /. Caldasiana might well

be J. marginafa or 7. laurina, but it is hard to reconcile the leaf with either of these

species. The unwinged, scarcely marginate leaf rachis and large leaflet size are

unlike 7. marginafa, and the much larger leaflet and large stipule-like bracts are

unlike 7. laurina. Also similar to 7. Caldasiana are the South American species

7. Klugii Standi, ex Macbride and 7. Bourgoni (Aubl.) DC.

28. Inga MARGINATA Willd. Sp. Pi. 4:1015. 1806.

?higa sapida HBK. Nov. Gen. & Sp. 6:286. 1824.

Mimosa semialata Veil. Fl. Flum. Ic. 11:/. 5* 1827.

Inga gtiayaqiiilensis G. Don, Gen. Hist. Dichl. Pi. 2:391. 1832, fide Benth.

Inga odorata G. Don, loc. cit. 388. 1832, ex char, fide Benth.

Inga cxceha Pocpp. & Endl. Nov. Gen. & Sp. 3:78. 1845, fide Benth.

Inga piiberula Benth. in Hook. Lond. Jour. Bot. 4:589. 1845.

Inga pycnostachya Benth. loc. cit. 1845.

Feuillcca marginata Ktze. Rev. Gen. Pi. 1:188. 1891.

Moderate-sized tree to 10 or 15 m., the branchlets glabrous, lenticcUate. Leaves

moderate, 4-foliolate; petiole short, usually about 1 cm. long, marginate or alate

apically, terete and callous basally; rachis 2—4 cm. long, usually prominently alatCj

the wing broadest apically, bearing a sessile, patplliform gland between Insertion

of the petiolules; leaflets 2 pairs, narrowly elliptic or elliptic-lanceolate, sharply

acuminate apically, cuncate and somewhat inequilateral basally, the terminal pair

up to 15 cm. long and 2—5 cm. wide, the basal pair about % as large, essentially

glabrous above and below; stipules linear, about 5 mm. long, caducous. Inflores-

cence of 1 to few spikes from the leaf axils, the spikes up to 10 cm. long and laxly

floriferous for all except the lower several mm., glabrous or ligbtly puberulent.

Flowers sessile, whitish; calyx campanulate or short-tubular, scarcely more than 1

mm. long, somewhat puberulent, the teeth prominent; corolla subfunnelform, 3—4

mm. long, gradually constricted basally, essentially glabrous; stamens about 12

mm. long, the staminal tube exserted 1—2 mm. beyond the corolla. Legume up to

12 cm. long and 1.5 cm. wide, flat, thickened about the seeds, lightly margined.

Costa Rica, Panama, northern South America.

BOCAS DEL lORO: Changuinola Valley, Dunlap 282; Chiriqui Lagoon, //. von Wedel

1378, 1549, j8oy, CANAL zone: Barro Colorado Island, Zetek Z4322; Gatun Valley,

Vitficr 6512, cocLE: El Valle, Allen 2231, darien: Sambii River, Pittier 55/9^

(209)



[Vol. 37

224 ANNALS OF THE MISSOURI BOTANICAL GARDEN

Fig. 84. In^a jnarginata

SPECIMENS OF UNCERTAIN STATUS

The Allen 1^282 (Canal Zone: R. Pequeni), in very young bud, lacking both

fruit and corolla, had been filed in the Missouri Botanical Garden herbarium as Jnga

panafncjjsis Seem. Such determination would seem decidedly incorrect. In Pittler's

treatment of Inga (Jour. Dept. Agr. Porto Rico 13. 1929) the plant would likely

fall into section Leptinga, with affinities near J. portohcllcmh Beurling, and may
be that species. However, accurate comparisons cannot be made because of the

incompleteness of the specimen, and its exact status must remain in doubt.

Two sterile specimens labeled higa cdulis^ collected by James Zetek (No, jQoy

from Barro Colorado Island, and No, S9^7 i^om near Chorrera, Panama), appear

different, as judged by leaf alone, from any species listed from Panama. It is im-

possible to give an exact determination to such sterile material, and unless dupli-
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cates occur showing floral characters the specimens mentioned will have to remain

indecisively located as to species.

NAMES OF UNCERTAIN APPLICATION, POSSIBLY EMBRACING PANAMANIAN SPECIES

Inga Lindeniana Benth. in Hook. Lond. Jour. Bot. 4:608. 1845.

This species has been restricted by Pittier and Britton and Rose to the type,

from Teapa, Mexico. Bentham, however, had considered 7. mucunu a synonym

of this name and the species to be represented in Panama by Fendler and Duchas-

saing specimens. We have not had opportunity to examine either the type or these

specimens.

Inga vera Willd. Sp. PL 4:1010. 1806.

Inga Inga Britton, FL Burmuda, 170. 1918.

This species has apparently been thoroughly confused with 7. spuria and related

species. Bentham regarded 7. panciflora as synonymous with 7. vera, with a dis-

tribution of the species in the West Indies, Central America and northern South

America. Pittier later considered 7. vera confined to the West Indies, and reestab-

lished 7. panciflora as a continental species. Recent floras of Colombia, Costa

Rica, and Guatemala fail to list 7. vera: hence we include 7. panciflora but not

7. vera as occurring in Panama (see discussion of 7. panciflora)

,

2. PITHECOLOBIUM^ Marrius

PiTHEcoLOBiuM Mart. Hort. Reg. Monac. 188. 1829, as Pithcccllobium nom.

conserv.

/. ?. 1756.

Spiroloba Raf. Sylva Tellur. 119. 1838.

Cathormion Hassk. Retzia, 231. 1855.

Fe7(iUeca Ktze. Rev. Gen. 1:182. 1891, in part.

Siderocarpus Small, in Bull. N. Y. Bot. Gard. 2:91. 1901, homonym.
Havardia Small, loc. cit. 1901.

Samanea Merrill, in Jour. Wash. Acad. 6:46. 1916.

Abarcma Pittier, in Trab. Mus. Com. Venezuela 2:86. 1927,

Jutmnba Britt. & Rose, in N. Am. Fl. 23:24. 1928.

Pimjnba Britt. & Rose, loc. cit. 28. 1928.

Cojoba Britt. & Rose, loc. cit. 29. 1928.

Ebenopsis Britt. & Rose, loc. cit. 33. 1928.

Paiutcria Britt. & Rose, loc. cit. 1928.

Chlorolcucon Britt. & Rose, loc. cit. 3 6. 1928.

PseuJosamanea Harms, In Bot. Gart. Berlin Notizbl. 11:54. 1930.

Arthrosamanca Britt. & Rose, In Ann. N. Y. Acad. Sci. 35:128. 1936.

Macrosamauca Britt. & Rose, loc. cit. 131. 1936.

^The genus is written VithcccUobinm, PithccoUobium or Pithecolohium, The spelling Pitbcco-

lohiumy although lacking prioricy, has been followed by most authors, including Bentham, Englcr

& Gilg, Index Kew., Srandley, Ducke, Macbride and many others. Pittier and a few others have

followed Martius' later alteration of the original spelling, PiihecoUobhim, Merrill and Britton Zc

Rose have used the original spelling Pitbecellobhint, and the genus has been so listed in the con-

scived name list of the International Rules of Botanical Nomenclature. On the basis of general

acceptance and simplicity we follow here the spelling Pithccolobrum,
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Trees or shrubs, unarmed or, less frequently, armed with stipuLir spines or

thorns, the branchlets usually puberulent or tomentulose and Icnticellate. Leaves

small or large, except in very few species (''Cojoba'') bipinnatc, the pinnae 1 to

several pairs opposite on the rachls; leaflets 1 to many pairs opposite on the pinnular

rachls (except frequently basal pair alternate or one leaflet of pair aborted)
; petiole

unwinged, usually short, rarely bearing a gland on the upper side; rachis similar

to the petiole, generally bearing a gland at insertion of each pair of pinnae; pinnular

rachis usually similarly glandular, the glands commonly cupulatc; leaflets 2 to

many per pinna, small or large, entire, usually Inequilateral, seldom heavily pubes-

cent above; stipules minute or of prominent spines or thorns. Inflorescence of 1

to several axillary or supra-axillary, lateral or subterminal, pedunculate (rarely

sessile) heads or spikes; floral bracts minute or conspicuous. Flow^ers pentamerous,

sessile or rarely pedicellate, almost invariably whitish; calyx campanulate to

tubular, pubescent or subglabrous, valvate, shallowly dentate; corolla tubular to

funnelform, generally elongate, valvate, frequently tomentulose on the 5 lobes;

stamens many, united below into a staminal tube included in or exceeding the

corolla; ovary glabrous or pubescent, sessile or stipitate. Legume monlliform,

compressed or flat, subclrcinate, arcuate or almost straight, normally dehiscent, the

valves often twisting after dehiscence; seeds often imbedded in pulp.

nd subtropics of New World; one section (Clypearta of Benth.)

Far Eastern.

Wo
a temptation to authors favoring segregation. A few of the segregate genera, for

example, Samanca Merrill (Jour. Wash. Acad. 6:46. 1916), have little in common
with Pitbecolohhtm in general, and offer a case for establishment of separate

(usually monotypic) genera. In the case of Samanca, Merrill argues his point well

and convincingly, but fails to consider the results were each equally divergent

species or grouping of species so accorded separate recognition. It is difficult

enough to attempt to distinguish Pithccolobium from long-established genera of

the MiMosoiDEAE, such as Calliaudra, Alhizzia, etc., without adding confusion In

the form of numerous segregates such as Britton and Rose have proposed. It is

often nearly impossible to find into which of such segregate genera a species falls,

and the key to these genera is impossible to w^ork.

Unfortunately, segregations of even universally recognized genera In the

MiMOsoiDEAE have been made chiefly on the basis of legume characters. Many
specimens, of course, are not in fruit, and such specimens often resemble one genus

as much as another. Thus determination often becomes a hit-or-miss matchiniz

of specimens. I am led to wonder whether legume characters would not have

failed in many generic dehmitations had sufficient fruiting specimens been on hand
to exhibit variability and degrees of intergradatlon. Certainly, in Panama, con-

sideration of Fithecolob'ntyn in a broad sense brings together In one ''pigeon-hole"

many diverse species which can then be comparatively easily keyed out on vegeta-

tive and floral characters.
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a. Leaves once-pinnate; legume moniliform C^Cojoha^\ In part).

b. Floral bracts minute, not cxserted nor readily visible in young head;

costa and rachis glabrous or becoming glabrous in age; rachial glands

mostly longitudinal - 1. P. membranaceum
bb. Floral bracts 2-6 mm. long, cxserted beyond or visible among buds

of young bead; costa and rachis pubescent except subglabrous in

P. rufcscens var, vallcftse; rachial glands essentially isodiametric.

c. Leaflets 1-5 pairs, only slightly asymmetrical, 2—15 cm. long (if

small usually subglabrous on costa).

d. Terminal pair of leaflets usually 10 cm. long or longer; costa of

leaflet markedly pubescent below; floral bracts about 4 mm.
long, exscrtcd, the young head appearing burr-like 2. P. rufescens

dd. Terminal pair of leaflets seldom as much as 7 cm. long; costa of

leaflet subglabrous below; floral bracts less than 3 mm. long,

comparatively inconspicuous in young head 2a. P. rufescens
var. VALLENSE

cc. Leaflets 4—8 pairs, markedly oblique or inequilateral basally, 2—6

cm. long, tomentose on the costa 3. P. tubuliferum
aa. Leaves bipinnate; legume various, seldom moniliform.

b. Pinnae only 1 pair.

c. Leaflets 3—12 per pinna; stems unarmed.

d. Leaflets in pairs (even-pinnate}
;

peduncle conspicuous, 2-24

cm. long; corolla elongate, 12—16 mm. long; legume moniliform.

e. Leaflets 2—5 (usually 3 ) pairs per pinna; peduncle usually

2-3 but never more than 6 or 7 cm. long; corolla about 12

mm. long 4. P. Valerioi

ec. Leaflets 4—6 pairs per pinna; peduncle 8—24 cm. long; corolla

about 16 mm. long ....—. 5. P. caTenatum
dd. Leaflets usually 3 or 5 (odd-pinnate) per pinna; heads or spikes

scarcely pedunculate; corolla mostly 6-7 mm. long; legume

flattened, of essentially uniform width ("Zygla'^)

.

e. Leaflets 3 or 5 per pinna, broadly elliptic (normally less than

3 times as long as broad); flowers in nearly sessile, very con-

densed spikes or heads 6. P. laTIfolium

ee. Leaflets 3 per pinna, narrowly elliptic (3 or more times as long

as broad) ; flowers in short, lax spikes 7. P. longifolium
cc. Pinnae bifoliolate; stems normally armed with stipular spines.

d. Flowers in pronounced spikes, the floriferous portion mostly

3—1 2 cm. long; corolla 4—1 1 mm. long; legume arcuate or

twisting.

e. Corolla 7-11 mm. long, stamens 4-6 cm. long 8. P. hymeneaefolium
ee. Corolla 4—6 mm. long, stamens no more than 2.5 cm. loni; 9. P. lanceolatum

dd. Flowers capitate or short-spicate, the floriferous portion never

more than 2 cm. long; corolla 2—4 mm. long; legume coiled

or subcircinate.

e. Flowers In short spikes; inflorescence an expanded, branched

panicle, the peduncles mostly 1—3 cm. long 10. P. oblongum
ee. Flowers capitate; inflorescence a contracted panicle, the heads

subsessile or on short peduncles less than 2 cm. long 11. P. OULCE
bb. Pinnae 2 to several pairs.

c. Petiole bearing 1—3 sessile glands well below insertion of and not

associated with the lowest pair of pinnae (or their scars) ; leaflets

less than 10 mm. long.

d. Commonly armed at some or most nodes with stipular spines;

buds large, ovoid, with prominent bud scales; legume arcuate,

the valves not coiling after dehiscence: (^'Chlorolcucon'') 12. P. mangense
dd. Unarmed; buds slender, naked; legume circlnate, twisting In

dehiscence, or unknown,
e. Leaflets about 40 pairs j>er pinna, glabrous, narrower (up to

2 mm. wide) 13. P. pseudo-Tamarindus
cc. Leaflets up to 16 pairs per pinna, pubescent below, broader

(3-6 mm. wide) 14. P. Barbourianum
cc. Petiole glandular at extreme apex only (if apparently glandular

lower dowq, gland bordered by scars of aborted pinnae); leaflets

10 mm. long or longer.
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d. Leaflets 10-25 mm. long; flowers sessile; legume moniliform-

subterete, the valves twisting after dehiscence ("Cojoba**

)

, or

unknown.
c. Leaflets pubescent below, obtuse or rounded apically; flowers

short (about 4 mm.? long), hirsutulous 14. P. Barbourianum
ee. Leaflets essentially glabrous, more or less acute apically; flow-

ers elongate (about 1 cm. long), glabrous or nearly so 15. P. COSTaricense
dd. Leaflets 20-50 mm. long; flowers pedicellate; legume thickish

but flat, uniform, the valves never twisting ("Samanca")

,

e. Cupular gland between insertions of basal pinnae large, as

much as 1 cm. long; leaflets and flowers lightly pubescent..,.. 16. P. macradenium
ee. Gland at insertion of basal pinnae small or nearly obsolete;

leaflets and flowers densely pubescent 17. P. Saman

1. PiTHEcoLOBiUM membranaceum (Benth.) Schery, comb. nov.

Ingj mcmhrauacea Bcntli. in Trans. Linn. Soc. 30:606. 1875.

Cojoba glabra Britt. & Rose, in N. Am. Fl. 23:33. 1928.

ritbecolobsum glabrum Standi, in Trop. Woods 34:40. 1933.

Vithecolobium Darhhoniae Standi, in Field Mus. Publ. Bot. 22:82. 1940.

Fig. 85, Pithccolobium membranaceum

Small or moderate tree, the branchlcts rufous-tomentellous when very young,

soon glabrate, lenticellate. Leaves moderate, once-pinnate, the leaflets 2-4 pairs;

petiole 1-3 cm. long, puberulent becoming glabrate, terete, bearing a sessile, con-

cave, longitudinally extended gland shortly below insertion of basal pair of leaflets;

rachis similar, 2-7 cm. long, bearing similar glands just below insertion of each

pair of leaflets; leaflets elliptic, 3-11 (mostly 6-7) cm. long and usually about 3

cm. wide, briefly contracted apically into a bluntly acute tip, cuneate or sub-

cuneatc basally, glabrous above and below, finely and noticeably reticulate below;
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stipules caducous or lacking in specimens examined. Inflorescence an axillary,

pedunculate head; peduncle about 3 cm. long, puberulent, bearing a small bract

(often caducous) on the upper half; head dense, subumbellate, the subtending

bracts minute, rufous. Flowers sessile, greenish-white or pale greenish-yellow;

calyx campanulate or campanulate-subtubular, 1-2 mm. long, glabrous except

rufous-tomentose on the teeth; corolla tubular-funnelform, about 6 mm. long,

glabrous except minutely puberulent on the teeth; stamens about 1 cm. long, the

5tamlnal tube included; ovary glabrous, sessile. Legume 2—10 cm. long, terete and

moniliform, stipitate, red?, the valves twisting after dehiscence.

Costa Rica and western Panama,

cHTRiQUi: Boquete, Seemann Iig2; Callejon beco, Woodson t5 bcbery 4go; Davtdson

7/0; Casita Alta, Woodson, Allen ^ Seibert 864; Camiseca, M. £. (Davidson) Terry I3S2;

R. Chiriqui Viejo, G. White 61; P. White 335; Volcan de Chiriqui, Davidson QOO;

Quebrado Velo, Woodson & Schery 2/2.

The species somewhat resembles P. mfescens, and grades into it, but as a rule

has a more delicate, membranous leaflet and lacks the elongate subtending floral

bracts so conspicuous in the (immature) head of P. ntfescens. It belongs to the

^^Cojoha^' section of Vitbccolobiuvt^ and is distinguished from all except 2 species

of that genus (in Panama) by the once-pinnate leaves and the peculiar moniliform

legume.

The type of this species (^nga membranacca^ Seemann II92) has not been

examined, but judging from a photograph of it in the U. S. Nat. Herbarium there

seems little doubt but that it belongs with the other once-pinnate Pithecolobiums

which Pittier transferred from IngUy and that the newer Pithecolohium species

listed above can be referred to it. The species has rested as Inga since original

publication without a second collection having been recognized.

2, PiTHECOLOBiUM RUFESCENS (Benth.) Pittler, in Contr. U, S. Nat. Herb,

18:181. 1916.

Inga rufescens Benth. in Hook. Lend. Jour. Bot. 4:58 5. 1845.

Jnga globiilifera Benth. loc. cit. 184 5, fide Pittier.

Inga Billbergiana Benth, loc. cit. 1845, fide Pittier.

Teuilleea rufescens Ktze. Rev, Gen. Pi. 1:189. 1891.

Cojoba rnfescem Brltt. & Rose, in N, Am. Fl. 23:32. 1928.

Tree, up to several meters tall, the branchlets ferruginous-tomentulose and

usually prominently lenticellate. Leaves moderate or moderately large, once-pin-

nate, the leaflets 1-5 (mostly 3-4) pairs; petiole short, normally 1 cm. or less

long, pubescent; rachis up to 10 cm. long, pubescent, subsulcate above, bearing a

sessile, concave gland at insertion of leaflet pairs; leaflets mostly oblong, 4-15 cm.

long and 2-6 cm. wide, rounded to bluntly acute-acuminate aplcally, subcuneate

to rounded basally, very slightly Inequilateral, usually glabrous above, lightly

pubescent below except the costa rather heavily so, the lateral veins prominent and

elevated below; stipules linear, early caducous. Inflorescence of solitary or geminate

pedunculate heads from subterminal axils; peduncle 1—5 (usually about 2) cm.
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Fig. 8 6. Pithvcolobhim rnfcsccns

long, rufous-pubescent, generally bearing a solitary bract above the middle; bead

condensed; floral bracts linear, about 4 mm. long, clliate, giving the head prior

to nnthcsls a burr-like appearance. Flowers sessile, white; calyx short-tubular,

about 2 mm. long, rufous-pubescent apically; corolla tubular-funnelform, 6 or 7

mm. long, rufous-pubescent on the lobes; stamens about 15 mm. long, the staminal

tube included; ovary sessile, puberulcnt apically. Legume linear-moniliform, up

to 15 cm. long, reddish with black seeds, puberulent, the valves very twisted after

dehiisce

Panama and Colombia,

CANAL zone: Ancon, Vitticr 2/4^; Barro Colorado Island, WooJuorfb ^ Vestal 6jy;
Kcnoycr 36p; Miraflorcs, Allen 174Q, IJSQ; G. White Ij2; Pueblo Nucvo, P. White 30J;
R. Tndio Hydrographic Station, Steyermark 174^9. cocle: Santa Clara, Muenscher 1624T,
16203, colon: Porto Bcllo, Vittier 24QO. Panama: Chepo, Dod^e^ Hunter, Steyermark
d Alien 26626; Vittier 4493; San Jose Island, Erlanson 39, 368; Taboga Island, Standley

27943-
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This species exhibits considerable variabiHty, and observation of material at

hand supports belief that Pittier was entirely correct in reducing to synonymy

Bentham*s 7. globiilifera and /. Billbergkna. Likewise, Pittier's transfer of this and

related species from J^iga to Pithecolobhim seems justified for the reasons he gives,

although from the standpoint of practical identification the species could be more

easily located in Jnga^ by means of the once-pinnate leaf criterion established by

Bentham. As now recognized by most authors these few species of Pithccojolmtm

{'^Cojoba'' of Britt. & Rose) are the only species of the Mimosoideae aside from

higa with once-pinnate leaves. Unfortunately rejection from Inga and inclusion

in the "catch-all*' Pithccolobinin involves chiefly legume characters (moniliform

fruit not found in Inga) not to be had in the majority of specimens. The legume

resembles that of most species of PUbecoloblum little more than the legume in Inga,

and on this basis there may be some justification for Britton and Rose's genus

Cojoba.

2a. PiTHEcoLOBiuM RUFESCENS (Benth.) Pittier var, vallense Schcry, var. nov.

Arbor ramulis inconspicue lenticellatis, foliolis specie minoribus subglabris;

bracteis capitulcrum spcciei similibus scd minoribus.

Tree of medium height, the branchlets rufous-tomentulose when very young,

glabrate in age, inconspicuously lenticellate. Leaves small, once-pinnate, the leaflets

3-5 pairs; petioles very short, usually less than 5 mm. long, terete, pubcrulent;

rachis up to 5 cm. long, like the petiole, bearing a sessile, concave gland just below

insertion of the pairs of leaflets; leaflets oblong to narrowly elliptic, usually not

longer than 6 cm., nearly glabrous, mostly obtuse apically and basally. Inflores-

cence an axillary, pedunculate head; floral bracts similar to those of the species but

somewhat smaller and perhaps intermediate to condition found in P. membra-

nacc7(m. Flowers white, sessile; calyx campanulate, little over 1 mm. long, pubes-

cent apically; corolla tubular-funnelform, about 6 mm. long, pubescent on the

lobes. Legume moniliform, red, the seeds black.

Apparently found only in vicinity of El Valle de Anton, Code, Panama.

cocle: El Valle, Allen 7/0 (Herb. Missouri Bot. Gard., type), 1834 (cotype), 24C)y,

Hunfcr ^ Allen ^§$.

This entity has been described as a variety rather than as a species in that

degrees of intermediacy {Hunter ^ Allen ^55 especially) occur towards P. rufes-

ce^u. Its geographic distribution, as far as known, fits nicely the concept of a

localized variety.

3. PiTHECOLOBiUM TUBULIFERUM Pittier, in Contr, U. S. Nat. Herb. 18:181.

1916.

Inga fubulifera Benth. in Hook. Lend. Jour. Bot. 4:5 84. 1845.

Cojoba fubuUfera Britt. & Rose, in N. Am. Fl. 23:32. 1928.

Shrub or small tree, the young branchlets brownish tomentose, becoming sub-

glabrous In age and inconspicuously lenticellate. Leaves moderately small, once-
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pinnate, tlic leaflets 4-8 pairs; petiole usually less than 1 cm. long, terete, tomcntose

like the young branchlets, often appearing to bear a gland because of abortion of

lowermost pair of leaflets; rachis up to 10 cm. long, similar to the petiole, bearing

sessile, concave glands at insertion of leaflet pairs; leaflets somewhat variable but

mostly oblong, 2-6 cm. long and 1-2.5 cm. wide, bluntly acute to rounded or

subtruncate-retuse (malformation? ) apically, obliquely rounded basally, sub-

glabrous above, lightly pubescent below except heavily so on the costa; stipules

linear, caducous. Inflorescence an axillary, pedunculate head; peduncle 3-(7?)

cm. long, tomcntose, bearing a linear-lanceolate bract (this often caducous) above

the middle; head condensed; floral bracts linear, about 2 mm. long, pubescent and

ciliate. Flow^crs sessile, whitish; calyx campanulate-funnelform, about 1 mm, long,

rufous-pubescent except at extreme base; corolla tubular or nearly so, about 7 mm.

long, glabrous except on the lobes; ovary sessile, glabrous. Legume not known,

/

Panama and Colombia.

cMiRTQUi: Boquctc, Davidson 62S, cocle: Penonomc, Wrlliaws 4Q.

The description is chiefly from the Chiriqui specimen (in immature flower) . As

far as can be determined from keys and rather incomplete descriptions, this speci-

men is P. tuhulifcrnniy although no authentic specimens are available for com-

parison. It is similar to P. rnfescens but differs in having more and generally

smaller leaflets, and has the floral bracts less pronounced.

4. PiTHEcOLOBiuM Valertoi (Britt. & Rose) Standi, in Field Mus. Publ. Bot.

18:509. 1937.

Cojoba Yalerioi Britt. & Rose, in N. Am. Fl. 23:32. 1928.

Cojoba StanJlcyi Britt. & Rose, loc. cit. 1928.

Vithecolobhim Statnlleyi Standi, loc. cit. 1937.

Shrub or small tree, the branchlets rufous-puberulent when young becoming

glabratc, lenticcllate. Leaves large, bipinnate, the pinnae 1 pair, the leaflets 2—5

(usually 3) pairs per pinna; petiole quite short, less than 1 cm. long, terete,

puberulent, bearing an apicule about 4 mm. long terminally between insertion of

the pinnae; pinnular rachis almost 10 cm. long, rufous-tomentulose, terete, bearing

sessile, subcupular glands at insertion of leaflet pairs; leaflets ovate to elliptic, the

terminal pair as much as 15 cm. long and 6 cm. wide, acute to short-acuminate

apically, very obliquely blunt or rounded basally (the basal pair as small as 2.5

cm. long and 1 cm. wide, scarcely oblique basally, not strictly opposite), sub-

glabrous above and below except on the costa, the veins prominent below; stipules

linear, scarcely 2 mm. long. Inflorescence a pedunculate head arising slightly above

the axil; peduncle 2— (6?) cm. long, puberulent, bearing a squamiform bract above

the middle; head condensed, about 4 cm. in diameter; floral bracts linear-lanceolate,

2—3 mm. long, rufous-pubescent and ciliate. Flowers sessile, white; calyx cylindric,

2-3 mm. long, glabrous except tomentulose on the teeth; corolla tubular, about

12 mm. long, glabrous except tomentulose on the lobes; stamens about 18 mm.
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Fig. 87. nthecolob'tiim catcnatum

valves twisting after

long, the stamlnal-tube Included; ovary sessile, subglabrous. Legume apparently

monillform, about 10 cm. long, red, the seeds black, the

dehiscence.

Costa Rica and Panama.

BOCAs DEL TORo: Chlrlqui Lagoon, H, von WeJel 2246, 22J4; Water Valley, H, t^n
WeJel 1723.
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The Water Valley specimen is rather poor, and had originally been determined

as Jnga. The species Is poorly known, but seemingly is quite variable. The cited

specimens are probably better regarded as conspecific with P. Valcrioi and P.

Standlcyi than as distinct and coordinate with these species, although certain dif-

ferences exist between collections of P. Valcrioi, P. Standlcyi and the cited speci-

mens.

5. PiTHECOLOBiUM CATENATUM Donn. Smith, in Bot. Gaz. 48:294. 1909.

Cojoha catenata Britt. & Rose, in N. Am. Fl. 23:32. 1928.

Tree, the branchlets ferruginous-tomcntulose when young, longitudinally

striate or rugose when dry, prominently lenticcllate. Leaves large, twice-pinnate,

the pinnae 1 pair, the leaflets 4-6 pairs per pinna; petiole 2-6 cm. long, terete,

ferruginous-pubescent, subsulcate above, usually bearing a small, sessile gland

apically; pinnular rachis 10-20 cm. long, similar to the petiole, bearing a small,

cratcriform gland at insertion of the pairs of leaflets; leaflets elliptic or obovate,

the terminal pair quite large, 10-20 cm. long and 5-7.5 cm. wide, the basal pair

3-8 cm. long and 1.5-4.5 cm. wide, acute apically, inequilaterally acute or obtuse

basally, subglabrous above except on the costa, Hghtly pubescent below or sub-

glabrous except on the veins; stipules caducous. Inflorescence of very long pedunc-

ulate heads lateral from the axils of the older wood; peduncle 8-24 cm. long,

usually with a squamiform bract above the middle, tomentulose; head condensed,

about 4 cm, in diameter. Flowers sessile, white; calyx tubular, 2.5-4.5 mm, long,

glabrous except puberulent on the teeth; corolla tubular, about 16 mm. long and

1.0-1.5 mm. wide, glabrous, longitudinally substriate, the lobes thick and brown-

pubescent apically; stamens about 2 5 mm. long, the staminal tube included; ovary

terete, lightly pubescent, 12- to 14-ovulate; style glabrous. Legume moniliform,

terete, up to 18 cm. long, red, tomentose, short-stipitate, the valves twisting after

dehiscence.

Costa Rica and Panama.

BOCAS DEL TORO: Bastimcntos, H. von Wcdcl 2gog; Careening Cay, H. von Wcdcl

2813; Isia Colon, H. von Wcdcl 576; Old Bank Island, H. von Wcdcl /p77, 2066; without

locality, H. von Wcdcl IQQ.

This species is especially marked by the unusually long peduncles.

6. PiTHECOLOBiUM LATH OLiUM (L.) Bcnth. in Hook. Lond. Jour. Eot. 3:214.

1844.

Mimosa latifoUa L. Syst. cd. 10, 1310. 1759.

Zygia arhorcsccfjs St. Hil. Expos. Fam. Nat. 2:246. 1805, fide Britt. & Rose.

Inga latifolia Willd. Sp. Pi. 4:1020. 1806.

Calliandra latifoUa Griscb. Fl. Brit. W. Ind. 225. 1860.

Tcnillcca latifoUa Ktze. Rev. Gen. PL 1:188. 1891.

Zygia latifoUa Fawc. & Rcndlc, Fl. Jam. 4^:150. 1920.

Pithccolobium chagrcnsc Pittier, in Contr. U. S. Nat. Herb. 20:465. 1922,

Shrub or small tree, the branchlets glabrous, inconspicuously lenticcllate.

Leaves moderately large, bipinnate, the pinnae one pair, the leaflets 3-5 per pinna;
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petiole very sKort, mostly 2-3 mm. long, callous, rugose, bearing a patelliform or

subpeltate gland apically; rachis of pinna up to 10 cm. long, sulcate above, puberu-

lent or subglabrous, bearing a small gland apically at insertion of terminal leaflets;

leaflets elliptic, 5—15 cm. long and 1.5—6 cm. wide, the terminal pair opposite on

the pinna, the penultimate pair alternate or lacking, tbe basal leaflet solitary on the

outer side (sometimes basal leaf caducous), acute and sbort-acuminate apically,

cuneate or subcuneate basally, slightly asymmetrical, glabrous above and below,

with usually 3 prominent, ascending, arcuate lateral veins; stipules ovate. Inflores-

cence of fasciculate sessile heads (or very condensed spikes) lateral on the older

branchlets, the axis scarcely 5 mm. long, pubescent; bracts ovate, about 1 mm.
long. Flowers sessile, pinkish; calyx cupular, about 1 mm. long, pubescent apically

on the minute teeth; corolla tubular, about 7 mm. long, only slightly expanded

above, subglabrous except puberulent on the lobes, striate; stamens usually about

17 mm, long, the stamlnal tube slightly exserted; ovary subsessile, lightly pubes-

cent; style exceeding the stamens, the stigma capitellate. Legume linear, about 12

cm. long and 2 cm, wide (immature?), flat, minutely puberulent, arcuate.

West Indies; Honduras to Panama; Colombia to Brazil and Bolivia.

BOCAS DEL TORO: Garay Creek, H. von WeJel 26jJ; Old Bank Island, H. van WeJel
2014; Water Valley, H, von WeJel 86S. canal tone: "Chagres," Fendler QO; France
Field, Standley 30368; Gatiin, Hayes 439; Pittier 280S,

As with P. longifol'mm, P, latifolinm appears to be a fairly constant species.

It is quite similar to P. glomcratum and P. cauJifhrnm, two South American species

doubtfully distinct from each other, P. latifoUitm is distinguished from P. longi-

fol}u7n In having a much shorter inflorescence, wider and often more numerous

(5 vs. 3) leaflets.

+

7. PiTHECOLOBiuM LONGii OLiUM (H. & B.) Standi, in Field. Mus. Publ. Bot.

4:212. 1929.

Inga lon^ifoUa Humb, & Bonpl. ex WiUd. Sp. PL 4:1010. 1806.

Mimosa ligustrina Vahl, Eclog. 3:34, f, 2/. 1807, not Jacq. 1801, fide Benth
Jnga Yahliamim DC. Prodr. 2:43 8. 1825.

Inga falciformis DC. loc. cit. 1825, fide Benth,

Pithccolobhifji ligmfrinum Benth. in Hook. Lond. Jour. Bot. 3:213. 1844.

Pitbecolobhim glomeratuDi van spicafnm Seem. Bot, Voy, Herald, 116. 1852-53, fide

Britt. & Rose.

Pithecolobium Yahlianum Benth. In Trans. Linn. Soc. 30:594. 1875.

Pemlleea lou^tfoUa Ktze. Rev. Gen. Pi. 1:185. 1891.

2y^ia longifolia Britt. & Rose, in N. Am. Fl. 23:40. 1928.

Moderate-sized tree, the branchlets glabrous or nearly so, lenticellate but not

prominently so. Leaves moderate, bipinnate, the pinnae 1 pair, the leaflets 3 to the

pinna (terminal pair and outer member of reduced basal pair?)
; petiole short and

condensed, 3-10 mm. long, rugose, callous basally, bearing between Insertion of

the pinnae a sessile patelliform or subpeltate gland; rachis of pinna usually about

2 cm. long, sulcate and puberulent above, commonly but not always bearing a

gland between insertion of terminal pair of leaflets; leaflets narrowly ovate-lanceo-
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Fig. 8 8. Viihccolobium lofjgifolium

latCj lanceolate or elliptiCj 4-12 cm. long and 1.5—3.5 cm. wide, cuncatc or sub-

cuncatc basally, usually bluntly acute or acuminate apically, glabrous on botb

sides, inconspicuously reticulate; stipules lanceolate, about 2 mm. long. Inflores-

cence lateral on older wood, of short, lax, fasciculate spikes; spikes about 2 cm.

lon^, scarcely pedunculate, subglabrous; bracts lanceolate, about 1 mm. long, sub-

persistent. Flowers small, sessile, whitish or pinkish, fragrant; calyx cupular, about

1 mm. long, glabrous except the minute teeth puberulent or ciliatc; corolla tubular-

funnelform, 6—7 mm. long, glabrous; stamens many, about 16 mm, long, the

staminal tube well exserted; ovary pubescent. Legume linear-arcuate, up to 30

cm. long and about 13 mm. wide, glabrous, flat and thin, short-stipitate, the seeds

longitudinal.
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Honduras to Panama; northern South America.

BOCAS DEL TORo: Water Valley, H. von WeJel 655; Cooper ^ Slater 54b, canal
zone: R. Chagres, Steyermark & Allen 16/8/ ; R. Indio Hydrographic Station, Steyermark

17418; Tumba Vieja, Steyermark ^ Allen 16/4^. cocle: Bismarck, Williams 24J; El

Valle, Allen loSy 2'j6^. colon: Santa Isabel, Pittier 462. darien: Boca de Cupc, Allen

Sjl , PANAMA; R. Las Lajas, Allen 161J; R. La Macstra, Allen 2^,

The species in Panama seems to exhibit stability unexpected in the genus.

Similar to P. latifolinm and other species, the differences, although minor, appear

surprisingly constant.

Fig. 89. Tifhccoloblum hymcncacfolittm

8. PiTHECOLOBiuM HYMENEAEFOLIUM (H. & B.) Benth. in Hook. Lond. Jour.

Bot. 3:198. 1844.

Jnga hymenaeaefoUa Humb. & Bonpl. ex Willd, Sp. PL 4:1008. 1806.

Mimosa bymeneacfolia Poir. in Lam. Encycl. Mcth. Suppl. 1:3 8. 1810.

Pithecolobium panamense Walp. & Duchass. in Linnaea 23:746. 1850.

Shrub or small tree to a few meters tall; branchlets subglabrous, minutely

lenticellate, with a few longitudinal lines or thin ridges and usually paired nodal

thorns. Leaves moderate, bipinnate, the pinna bifoliolate; petiole mostly 2—4 cm.

long, canaliculate above, glabrous, bearing apically a sessile, cupular gland; axis of

the pinna up to 2 cm. long, like the petiole; mature leaflets asymmetrically ovate
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or ovatc-lanccolatc, 6-13 cm, long and 2-5 cm. wide, bluntly acute apically, ob-

liquely rounded basally, glabrous above and below except often barbate basally

below on the narrow side; stipules modified as small to prominent recurved thorns

or spines to either side of the petiolar insertion. Inflorescence of elongate, axillary,

subtcrmJnal and terminal pedunculate spikes; peduncle L5-6 cm. long, sub-

on of the spike mostly 3—6 cm. long, the axis tomentulose

and few-sulcate, the flowers condensed; bractlcts minute, ovate-subulate. Flowers

large, sessile, whitish; calyx cupular, about 2 mm, long, tomentulose, the teeth

short and somewhat irregular; corolla funnelform, usually about 1 cm, long,

tomentulose without, valvate; stamens 5-6 cm, long, united basally into a promi-

nently exsertcd stamlnal tube 2-4 cm. long; ovary sessile, pubescent; style (plus

ovary) about 6 cm. long, the stigma capitcllate. Legume 7-10 cm. long and about

15 mm. wide, falcate, compressed, tomentose, rugose, few-seeded, the seeds black.

Panama, Colombia, Venezuela.

CANAL zone: "north end of island" (Miraflores?) , P. White 124; R- Chagres, Steyer-

mark ^ Allen ^6jgO; Salamanca Hydrographic Station, Woodson, Allen S? Seibcrt Js6j,

PANAMA: Taboga Island, Woodson, Allen ^ Seibert J539; Chepo, Dodi^e, Hunter, Steyer-

mark ^ Allen r666j.

The corolla of the cited specimens is slightly shorter than dimensions given for

the species by most authors. There is some uncertainty as to application of the

Willdcnow name and its Interpretation by later authors.

9. PiTHECOLOBTUM LANCEOLATUM (H. & B.) Bcnth. in Hook. Lond, Jour. Bot.

5:105. 1846.

Mimosa U^ustrina Jacq. Fraj^m. Bot. 29, />/. J2, /. 5. 1801.

In^^a lauceolata Humb. & Bonpl. ex Willd. Sp. Pi. 4:1005. 1806.

Mimosa lanceolata Polr. in Lam. Encycl. Meth. Suppl. 1:37. 1810.

Vitbecolobinni macrostacbyum Benth. in Hook. Lond. Jour. Bot. 5:198. 1844, excl. syn,

Vahl., fide Benth.

Vitbecolobium ligustriniim Kitz. ex Benth. in Trans. Linn. Soc, 30:571. 1875, not B^ntli.

1844.

Vitbecolobium macrosipbon Standi, in Contr. U. S. Nat. Herb. 20:19L 1919, fide Stand!.

& Steycrm.

Vifhccolobium Winzerlingii Britt. & Rose, in N. Am. Fl. 23:193. 1928, fide Standi. &
Steyerm.

This species, to the best of my knowledge, has not yet been collected in Panama,

but is known from Mexico, northern Central America and Costa Rica, and

northern South America. It thus can be expected in Panama also. It is a small,

armed tree similar vegetatively to P. ohlotigiim except that the leaflets average

larger. The floriferous portion of the spike is considerably more elongate (4-12

cm. long) than in P. obloiignm^ and the corolla is 5-6 mm. long. The ovary is

subscssile, the legume similar to P. oblongiim although perhaps somewhat larger.

As with P. Juice, the aril of the seeds is said to be edible and used for making a

beverage suggestive of lemonade. P. lauccolatuvi can scarcely be distinguished

from P. pachyfnis Pitticr except in fruit. P. pacbypus, a species of Salvador,
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Guatemala, and Mexico, has a significantly broader, stockier fruit than does P.

lanceolatum, but insufficient fruiting material is on hand to appraise accurately

the delimitation and distribution of these species.

10. PiTHECOLOETUM OBLONGUM Benth. in Hook. Lond. Joun Bot. 3:158. 1844.

Feiiilleea oblonga Ktze. Rev. Gen. Pi. 1:188. 1891.

?ithecolobiiim paniculatiim Pittier, in Contr. U. S. Nat. Herb. 20:462. 1922.

Pithecolobium pulcbellum Pittier, loc. cit. 1922.

Vithecolobium microsfachyicm Standi, in Jour. Wash. Acad. 13:439. 1923.

Pithecolobium Pittieri Britt. & Killip, in Ann. N. Y. Acad. Sci. 35:125. 1936.

Fig. 90. PithecolobtU7n oblongiim

Small or bushy tree to several meters; branchlets essentially glabrous, with a

few longitudinal lines or thin ridges and many prominent lenticels. Leaves mod-

erately small, bipinnate, each pinna bifoHolate; petioles mostly 1-3 cm. long, slen-

der, subglabrous, somewhat flattened, canaHculate above, bearing a short-columnar,

concave gland apically above; axis of the pinna mostly 1 cm. or less long, similar

to the petiole except the apical gland sometimes obsolete; leaflets asymmetrically

ovate, oblong or obovate, up to almost 6 cm. long and 3.5 cm. wide, obtuse to

rounded or subtruncate apically, obliquely obtuse basally, glabrous above and

below except barbate basally on the narrow side below; stipules modified as small

or moderate thorns or spines to either side of the petiole^ a few mm. to 1 cm. long

or longer. Inflorescence an axillary panicle, usually subterminal, consisting of a
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number of pedunculate spikes; peduncles slender, usually 1—2 cm. long at maturity,

lightly pubescent or subglabrous; floriferous portion of spike 5-20 mm. long,

condensed apically and somewhat more lax bascward; bractlets ovate-lanceolate,

scarcely 1 mm. long, persistent, pllosulous. Flowers small, sessile, whitish; calyx

cupular, little over 1 mm, long, shallowly lobed, puberulent, 5 -angled; corolla

funnclform, 3-4 mm, long, valvate, puberulent at least apically; stamens about

8-9 mm. long, united below into a short staminal tube; ovary stipitate, glabrous,

the stipe almost 1 mm. long. Legume lincar-circinate, up to 10 cm. long and about

1 cm. wide, frequently coiled upon itself, dehiscent, compressed but turgid at and

indented between the seeds, nearly glabrous, reddish; seeds ovoid, lustrous-black.

Mexico to Panama.

CAN AT. zone: Farfan Beach, Huutcr & Allen 446; without locality, Alien l6j2; Hayes

JIJ, /6l; Seemann 40J, Panama: beach, Panama Vieja, Allen 82/; Bro. Paul jSS; beach,

San Carlos, Allen IIJJ; Bella Vista, Killip I20ip; Punta Paitilla, Piper 5120.

No authentic specimens of P. oblongum have been available for comparison

with the cited Panamanian material. Bentham's description fits the cited specimens

as far as it goes, but it is scarcely complete and comprehensive in a modern sense.

Yet, it seems very likely that our specimens are P. oblongum^ a species described

from a Panamanian type, especially In that they key to or close to P. oblonguw

as interpreted by various authors. Specimens of P. microstacbyiim Standi, seem to

differ from our material only within the allowable limits of specific variation.

P. pulchcllum Pittier and P. Vittcri Britt. & Killip differ from the Panamanian

material inconstantly and in a very minor fashion. There is also apparent inter-

gradation to P. uuguis-catiy restricted (for convenience?) to the West Indies. The

species is evidently a sea beach plant.

11. P1THECOLO131UM uuLCE (Roxb.) Benth. in Hook. Lond. Jour. Bot. 3:199.

1844.

Mimosa dulcis Roxb. PL Coromand. 1:67. 1795.

higa dulcis Willd. Sp. PL 4:1005. 1806.

Inga fyuugctjs H. & B. ex Willd. loc. cit. 1004. 1806, fide Benth.
Minufsa pun^ens Poir. in Lam. EncycL Meth. SuppL 1:36. 1810.

Inga jarana DC. Prodr. 2:436. 1825, fide Benth.

MimoSii intguis-cati Blanco, Fl. Filip. 731. 1837, non L., fide Benth.

Acacia obliquifolia Mart. & Gal. in Bull. Acad. Brux. 10^': 3 17. 1843, fide Benth.
Jn^a leucantha Presl, Bot. Bcm. 65. 1844, fide Benth.
Fciiilleea dulcis Ktze. Rev. Gen. PL 1:184. 1891.

nthccolobium littovulc Brltt. & Rose ex Record, In Trop. Woods 11:15. 1927, fide Standi.

& Stcycrm.

Small to medium tree, often flowering when small and shrub-llkc, the branch-

lets puberulent or subglabrous becoming glabrous In age. Leaves small, bipinnatc,

each pinna blfioliolate; petiole mostly 1-2 cm. long, subglabrous or lightly puberu-

lent, margined and sulcate above especially apically, callous basally, bearing a con-

cave gland at Insertion of the pinnae; axis of the pinna like the petiole, up to 1

cm. long, the gland frequently smaller than the petlolar gland; leaflets 2 per pinna,

mostly inequllaterally oblons;, 2-6 cm. long and 1-3 cm. wide, obliquely obtuse or
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rounded bnsally, blunt or rounded apically, glabrous except barbate basally below;

stipules modified as scarcely noticeable to moderate spines or thorns on either side

of the petiole. Inflorescence a terminal or subterminal panicle of pedunculate

heads; peduncles about 1 cm. long or longer at anthesis, puberulent; head globose,

about 15 mm. in diameter, several-flowered, compact; bracts scarcely 1 mm. long.

Flowers small, whitish; calyx cupular, about 1 mm. long, canescent-tomcntulose;

corolla funnelform, 2-3 mm. long, tomcntulose, the lobes about 1 mm. long;

stamens many, about 8 mm. long, united below into a staminal tube for about half

their length, glabrous; ovary pubescent, stipitate. Legume torulose or subtorulose,

up to 12 cm. long and 8-15 mm. wide, coiled, glabrous or puberulent, dehiscent,

the valves twisting after dehiscence.

Mexico to northern South America,

CANAL zone: Balboa, Standley J0842.

This species is very similar to P. tinguh-cati^ a species "not known to occur in

Panama," from which it differs in having pubescent rather than glabrous flowers.

12. PiTHEcoLOBiuM MANGENSE (Jacq.) Macbr. in Contr. Gray Herb. 59:3. 1919.

Mi?fiosa mangcnsh Jacq. Enum. PI. Carib. 34. 1760.

Mimosa parvifolla Sw. Fl. Ind. Occ. 984. 1800.

Acada pariifoUa Willd. Sp. Pi, 4:1086. 1806.

Mimosa antillarum Lam. ex Poir. in Lam. Encycl. Meth. Suppl. 1:80. 1810.

Acacia micranfha Desv. ex Ham. Prodr. FL Ind. Occ. 60. 182 5, fide Benth.

Inga martbac Spreng. ex DC. Prodr. 2:441. 1825, fide Benth,

Pithecolobium parvifolium Benth. in Hook. Lond. Jour. Bot. 3:22 3. 1844.

Feuillcea wafigensis Ktze. Rev. Gen. Pi. 1:186. 1891.

Entcrolobiitm mangensc Fawc. & Rendle, Fl. Jam. 4^:151. 1920.

Chlorolcucon maugcusc Britt. & Rose, in N. Am. Fl. 23:38. 1928.

Catbormium vjangcnsis Dugand, in Apunt. Hist. Nat. Dept. Atl. 32. 1933, fide Britt. &
Killip.

Shrub or small tree, armed at most (older) nodes with paired spines, the branch-

lets glabrate and moderately lenticellate, frequently flexuous in active growth,

bearing large, ovoid, axillary buds with prominent bud-scales. Leaves small, twice-

pinnate, the pinnae 4-10 pairs, the leaflets 8-3 pairs; petiole slender, usually 1-2

cm. long, more or less puberulous, flattened on the upper side and bearing a small

clavatc gland, usually below the middle; primary rachis similar, sulcate above,

usually bearing a sessile, concave gland between some or at least the terminal pair

of pinnae; rachis of pinna mostly 2-4 cm. long, pubescent, more or less terete;

leaflets small, linear, usually about 6 mm. long and little over 1 mm. wide, some-

what falcate, asymmetrically acute apically, obliquely rounded or truncate basally,

lightly pubescent or subglabrous, the veins few and prominent below; stipules at

most nodes becoming modified as spines, those straight or slightly curved, as much

as 15 mm. long. Inflorescence an axillary, pedunculate head; peduncle slender,

about 2 cm. long, somewhat puberulent; bracts linear, minute, caducous. Flowers

white, sessile; calyx cupuliform-campanulate, about 2 mm. long, glabrous except
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perhaps on the lobes; corolla tubular-funnelform, 4-8 mm. long, glabrous except

the lobes pubcrulcnt-tippcd; stamens 12 or more mm. long, the staminal tube

about equalling the corolla. Legume linear, 6-14 cm. long and 10-12 mm. wide,

compressed or nearly flat but thick, fleshy-coriaceous, glabrous, retlculate-vcined,

curved or nearly straight.

Panama and northern South America; Jamaica.

VERAGUAs: Santiago, Allen I0S2,

This species Is poorly represented in the herbarium, Its variability and exact
* 4

taxonomic position uncertain.

13. PiTHEcoLOiiiuM pseudo-Tam ARiNDUs (Brltt.) Standi, in Field Mus. Publ.

Bot. 4:212. 1929.

Jupiitiba pscuJo-TamariuJus Britt., In N. Am. Fl. 23:193. 1928.

Unarmed, buttressed tree up to 18 m. tall, the branchlets angulate and fer-

ruginous-tomcntulose. Leaves twice-pinnate, the pinnae mostly 12-16 pairs, each

pinna with about 30-40 pairs of leaflets; petiole 1-4 cm. long, terete, bearing 1-3

sessile glands towards or above the middle; rachis up to 20 cm. long, tomentulosc,

bearing sessile glands between all pairs of pinnae; pinnae mostly opposite, 6-9 cm.

long, the rachis tomcntulose, gland-bearing between the upper leaflets; leaflets

narrowly oblong, 5-7 mm. long and almost 2 mm. wide, apically obtuse or rounded,

basally sessile and obliquely rounded, glabrous, lighter below, the costa central, the

secondary nerves only moderately prominent. Inflorescence subumbellate, axillary,

the peduncle 2-12 cm. long, ebractcate, the pedicels 4-6 mm. long. Flowers (type

specimen in fruit) white, the center (terminal) one of the umbel somewhat larger

(as in ''Samaned") ; calyx campanulate, about 2 mm. long, pubcrulcnt, the teeth

5, triangular, about 0.5 mm. long; corolla funnelform, about 7 mm. long, lightly

pubescent without, the lobes 5, nearly as long as the tube; stamens many, about 2 5

mm. long, united only for the basal 3 mm., glabrous; anthers minute; ovary

cyllndrlc, about 3 mm. long, tomentulose, subtruncate apically, several- (about

14-) ovulate in 2 rows; style glabrous. Legume circlnate, 10-12 mm. wide, lightly

constricted and falsely septate between the 3-5 seeds, the valves thin, reddish-

brown, sparsely strigillose or almost glabrous.

BOCAS DEL TORo: Bocas Island, Cooper 461 (fruit); Chiriqui Lagoon, H. von Wedd
IIJ2 (flower).

The species is similar to some of the West Indian ''Jupunbas" and "Abarcmas."
It had been known only from the type (Cooper 461 ; in fruitj, but the von Wedel
specimen (flowers only) appears to be the same species although the peduncle of

the latter is markedly more elongate than in the type. The above description is

pieced from both specimens.

14. PiTHEcoLOBiUM Barbourtanum Standi, in Contr. Arn. Arb. 5:74, pL IT.

1933.

Unarmed tree, the branchlets fulvous hirsute-tomentose, slender. Leaves
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moderately large, twice-pinnate, the pinnae 8-11 pairs, the leaflets mostly 9-16

pairs per pinna; petiole 1-2 cm, long, somewhat thick, densely tawny hirsute,

bearing a sessile, irregular, shallowly crateriform gland near the apex; primary

rachis 5-12 cm. long, subterete, pubescent Hke the petiole, bearing similar solitary

glands below insertion of each pair of pinnae; pinnular rachis 3-6 cm. long, pilose,

glandular at most upper nodes; leaflets oblong or oblong-trapezoidal, 5-10 mm.

long and 3-6 mm. wide, apically obtuse or rounded, basally oblique, glabrous

(except sometimes on the depressed costa) above, lighter and pilose below, especially

on the costa, the secondary veins prominent, the margins subrevolute and adpressed-

ciliate. Inflorescence of axillary, pedunculate heads; peduncles usually geminate,

slender, 4-6 cm. long, pilose; head about 1 cm. In diameter, multiflorate, very

condensed; floral bracts obovatc-spatulate, about 2 mm. long. Flowers sessile,

apparently inconspicuously dimorphic (terminal flower of head usually grosser, its

ovary evidently not functional, the stamina! column enlarged) ; calyx funnelform,

about 3 mm. long, golden-brown hirsutulous, briefly and obtusely 5- to 6-dentate;

corolla apparently funnelform, about 4 mm. long (mature bud), densely golden-

hirsute without; stamens about 13, the filaments briefly united below, glabrous,

the anthers small, eglandular; ovary pilose, subsessile. Legume not known.

CANAL zone: Barro Colorado Island, Shattuck ^J/'.

The species Is known only from the type collection. Without fruit or mature

flower its affinities are difficult to establish. It would seem, however, to fall near

the well-represented P. Saman.

15. PiTHECOLOBiuM cosTARicENSE (Britt. & Rosc) Standi, in Trop. Woods 34:40.

1933.

Cojoba costaricensh Britt. & Rose, In N. Am. FL 23:31. 1928.

Moderate-sized, spreading tree, the branchlets fcrruginous-tomentosc becoming

more or less glabrate in age, lentlcellate. Leaves moderately large, twice-pinnate,

the pinnae 4-9 pairs, the leaflets mostly 10-14 pairs per pinna; petioles mostly 2-4

cm. long, terete, short-tomcntose, eglandular or inconspicuously glandular, scarcely

callous basally; primary rachis (petiolar extension) like the petiole, bearing small,

erect, truncate or concave glands between insertion of pairs of pinnae; pinnular

rachis similar, but the glands frequently obsolete between the leaflets; leaflets ovate-

lanceolate, 10-25 mm. long and 5-10 mm. wide, bluntly acute apically, obliquely

rounded or subtruncate basally, subglabrous except puberulent on the costa, dull

and inconspicuously reticulate above, lighter and more obviously reticulate below.

Inflorescence of solitary pedunculate heads from older axils, the peduncle 3-8 cm.

long, tom.cntose, eglandular; head 3-4 cm. In diameter, the flowers crowded; bracts

minute or caducous. Flowers white, sessile; calyx cupular-tubular, about 2 mm.

long, subglabrous except rufous-tomentulose on the teeth; corolla tubular, approxi-

mately 1 cm. long, glabrous, the lobes scarcely expanded; stamens about 16 mm.
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Fig. 91. Pithecolobium costariccnsc

long, glabrous, the stamina! tube included; ovary subglabrous, very sKort-stipitate.

Legume monillform-subterete, reddish, the valves twisting after dehiscence.

Costa Rica and Panama.

CHiRTQui: R. Chiriqui Viejo, P, White 23.

The P. White 22 specimen is sterile, but seems on vegetative characters to be

P. cosfiiriccnsCy a species to be expected in Panama. P. chazufcnc Standi., of Peru,

and several Central American species are quite similar to P. cosfaricense.

16. Pithecolobium macradenium Pittier, in Contr. U. S. Nat. Herb. 20:465.

1922.

A moderate-sized tree, the branchlets more or less pubescent. Leaves moder-

(230)



1950]

FLORA OF PANAMA (LegJiminosac) 245

ately large, twice-pinnate, the pinnae usually 3 pair, each bearing 5-8 pairs of

leaflets; petioles 3.5-7 cm. long, minutely pubescent; primary rachis (petiolar ex-

tension) similar, bearing between insertion of the basal pair of pinnae a large,

subcupular gland as much as 1 cm, long (possibly a disease condition), bearing

between upper pairs of leaflets smaller glands or these more or less obsolete; rachis

of pinna similar, bearing small glands between insertion of the pairs of leaflets;

leaflets ovate or rhombic-ovate, 2-5 cm. long and 1-2.2 cm. broad, sessile, rounded

apically, inequilateral basally, glabrous above except pubescent on the costa, paler

and more or less pilosulous beneath; stipules linear, caducous. Inflorescence of

axillary, pedunculate, condensed umbels or very short spikes; peduncles 5-6 cm.

long, ferruginous-pubescent; flowers short-pedicellate, the pedicels 2.5 mm. long

and sparsely puberulous. Flowers white, small; calyx campanulate, about 3.5 mm.

long, puberulous, the teeth short, subacute; corolla funnelform, 6-6.5 mm. long,

the tube glabrous, the lobes lanceolate, acute, and minutely brownish-pubescent;

staminal tube included; pistil about 15 mm. long; ovary short-stipitate, glabrous.

Legume about 10 cm. long and 2 cm. broad, thick, strongly arcuate, compressed,

transversely sulcate between the seeds, short-stipitate.

Panama.

CANAL zone: Monte Lirio, Cbrhfopherson ig6.

The species Is known only from the type (U. S. Nat. Herb.). The above

description Is taken primarily from Pittier's original description. The most re-

markable character of the species seems to be the very large gland between the

basal pair of pinnae. I am familiar with no other species of the Mimosoideae

bearing a gland of such proportions, and if this is a constant character not merely

confined to an aberrant specimen, it may serve for ready identification of the

species.

17. PiTHECOLOBiuM Saman (Jacq.) Benth, in Hook, Lond. Jour, Bot. 3:216.

1844.

Mimosa Saman Jacq. Fragm. Bot. 15, pL p. 1800.

hi^i^a clnerea H. & B. ex Willd. Sp. Pi. 4:1024. 1806, fide Benth.

Mimosa pnbifera Poir. in Lam. Encycl. Meth. Suppl. 1:47. 1810.

higa salutaris HBK. Nov. Gen. & Sp. 6:304. 1824, fide Benth.

Calliandra tubulosa Benth. In Hook. Lond. Jour. Bot. 3:101. 1844, fide Benth.

Vitbecolobium cincreiim Benth. loc. cit. 216. 1844.

?Acacia propinqua A. Rich. Ess. Fl. Cub. 466. 1845, fide Benth.

Calliandra Samayi Griseb. Fl. Brit. W. Ind. 225, 1861,

Albizzia Sawan F. MuelL Scl. Extra-Trop. Pt. 27. 1891, fide Rock, Legum. PL Hawaii.

Feiiillcea Saman Ktze. Rev. Gen. PL 1:189. 1891,

Enfcrolobiu?n Sarnan Prain ex King, In Jour. Asiat. Soc. Bengal 66^:252. 1897.

Samanea Saman Merrill, in Jour. Wash. Acad. 6:46. 1916.

A large, spreading, unarmed tree, the branchlets aureo-pubescent becoming

glabrate, sparingly lenticellate. Leaves large, twice-compound, the pinnae 2-6

pairs, each pinna with 2-8 pairs of leaflets (terminal pinnae usually with the more
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Fig. 92. Pithi'colobium banian

numerous leaflets)
; petioles mostly 4-6 cm. long, canescent- or yellowish-tomen-

tose, somewhat sulcate above; primary rachis (petiolar extension) 4-6 cm. long,

similar to the petiole, bearing at or just below insertions of each pair of pinnae a

small, sessile, subcupuliform, laterally extended gland; axis of the pinna like the

primary rachis except the glands between (slightly below) insertions of the leaflet

pairs smaller; leaflets asymmetrically ovate, oblong or obovate, up to about 4 cm.
long and 2 cm. wide, obtuse or rounded apically, obliquely obtuse or rounded
basally, pubcrulent or subglabrous and lustrous above, yellow-tomentulose below;
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stipules caducous. Inflorescence of 1 to few pedunculate umbels axillary and sub-

terminal on tlie branchlets; peduncles at anthesis 4-8 cm. long, tomentose, sulcate;

umbels congested, the pedicels mostly 1-3 mm. long (except central flower sessile)

;

bracts (except central flower) lanceolate, about 3 mm. long. Flowers whitish or

pinkish, dimorphic; central (sessile) flower of umbel larger, persistent, its calyx

campanulate, with 10 teeth, about 5 mm. long and 3-4 mm. wide, its staminal

column gross and thick but the many stamens relatively short, its ovary ovulate

but comparatively underdeveloped, this flower surrounded by 5 oblanccolate bracts

about 5 mm. long; remaining (pedicellate) flowers first to fall, their calyx funnel-

form, about 5 mm. long and only 1-2 mm. wide, 5 -toothed, aureo-tomentose;

their corolla funnelform, about 1 cm. long, valvate, aureo-pubescent apically only;

their stamens about 3.5 cm. long, the stamlnal-tube included; their ovaries sessile,

subglabrous except pubescent at base of style, the style becoming more or less

glabrous apically and about equalling the stamens. Legume linear or linear-oblong,

reported as much as 20 cm. long and 2 cm. wide, straight or slightly curved,
r

glabrate, the valves thick, the margins prominent, indented and septate between

the seeds, the seeds transverse.

Mexico, Central America, South America: naturalized in "West Indies and Old

World tropics.

BOCAS DEL TORO: Almirante, Cooper 442, canal zone: several localities, sterile speci-

mens, herrera: Divisa, Allen 4433- veraguas: Santa Fe, Allen 4437.

A well-known and frequently abundant species in Central America, the leaves

and pods of which are often relished by stock. The wood is of local importance

and the pulp of the pods is said to be edible. The most common English name for

this species is ''rain tree."

SPECIES OF PITHECOLOBIUM OF DOUBTFUL OCCURRENCE IN PANAMA

PiTHECOLOEIUM COGNATUM Benth.

Mamei railway station (S. Hayes 166; Seemann s.7t.), fide Hemsl. Biol. Centr.-Am.
Bot. 1:359. 1888.

The cited specimens, which I have not seen, are possibly P. latifolhim, P.

cognatum (as 2ygia cognata), fide Britt. & Rose (N. Am. Fl. 23:39. 1928), is

restricted to Mexico.

PiTHECOLOBIUM FRAGRANS BcUth.

Hacienda de San Juan, "Veraguas" (Seemann Iigo), fide Benth. In Trans. Linn. See.

30:592, 1875; and Hemsl. Biol. Centr.-Am. Bot. 1:360. 1888.

This species is regarded as a new genus, Psendalbizzia by Britton & Rose (N.

Am, Fl. 23:48. 1928), and is according to them restricted to the West Indies, It

has been variously interpreted as Acacia Berteriana, Inga fragransy Pitbecolobium

Berterianay Acacia Balbistiy Acacia littoraliSy Albizzia Berterianay etc. Without

seeing the Seemann specimen it is impossible to know to what entity Britton &
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West

Indies. It is likely close to Pitbccolohium costariccnse if really a Pifhccolobium

(in the broad sense).

3. ENTEROLOBIUM Mart,

Enterolobtum Mart, in Flora 20:Bcibl. 117. 1837.

Feuilh-ea Ktze. Rev. Gen. Pi. 1:182. 1891, in part.

Unarmed trees, usually large, the branchlets pubescent or glabrous. Leaves

bipinnatc, moderate or large, 2- or few-ranked; petiole prominent, bearing a gland

usually near the middle; pinnae few to many, opposite, the rachis bearing glands

especially terminally; leaflets usually numerous and small, inequilateral; stipules

inconspicuous, caducous. Inflorescence of solitary to fasciculate pedunculate heads,

axillary, or paniculate by insertion at defoliate nodes; peduncles slender; heads

small, globular; flowers condensed, sessile, small; bracts small and inconspicuous.

Flowers whitish; calyx campanulatc to tubular-funnelform, valvate, briefly 5-

dentate; corolla more or less funnelform, 5-lobed, valvate, about double the calyx;

stamens 10 to many, exceeding the corolla, united below into a short, included

stamlnal tube; anthers small, eglandular, quadrangular; ovary sessile, several-

ovulate; style slender, equalling or exceeding the stamens, the stigma small. Legume

diagnostic, circinnate or rcniform, coiled into a complete or nearly complete circle,

compressed or almost flattened but nevertheless somewhat fleshy, usually glabrous

and lustrous, fairly broad, ligneous, indehiscent, septate between the seeds, the

seeds transverse.

Mexico to Argentina. Introduced into Pacific Islands and elsewhere.

This small American genus (8 or less species, mostly South American) is re-

tained separate from PithecoJobium (and Albizzia) following traditional practice.

Nearly all students of the group have realized that Eufcrolobiiini probably consti-

tutes no more than a section of Pifhccolobium (in the broader sense), but for con-

venience have retained the genera separate. Morphologically the distinctiveness of

Entcrolobhini rests mostly with the unusual, coiled legume.

a. Flower uniformly and densely ferrui;inoiis-tomentulosc; petiole, rachis,

and peduncle ferruginous-tomentulosc; leaflets up to 60 or more pairs

per pinna, only 2-4 mm. long 1. E. ScHONfuURCKii
aa. Cal)'X and corolla cancsccnt-tomentulose at tips of lobes; petiole, rachis,

and peduncle usually subglabrous, not ferruginous; leaflets 15—30 pairs

per pinna, S-1 5 mm. long 2. E. cyclocarpum

1. ENTr.ROLOBiUM ScuoMBURGKii Bcnth, in Trans. Linn. Soc. 30:599. 1875.
I

Vithecolobinm Schomburgkii Benth. in Hook. Lond. Jour. BoC. 3:219. 1844.

Feuillcea SchomburgkJi Ktze. Rev. Gen. Pi. 1:189. 1891.

Slender, erect tree, the branchlets ferruginous-tomentulose or puberulent.

Leaves moderate, twice-compound, 2 -ranked, the leaflets very small; petioles mostly

2—3 cm. long, terete, ferruginous-tomentulose, bearing m\ ovoid, sessile gland on

the upper surface more or less at the middle; rachis usually 6-20 cm. long, fer-
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%.

Fig. 93. Entcrolobhirn SchomhurgkU

ruginous-tomentulosc, ridged above along the center, bearing a small prominence

or gland between or just below insertion of all or most pairs of pinnae; pinnae

generally about 20 pairs, opposite or subopposite, the pinnular rachis mostly 4-7

cm. long, bearing glands (hidden by leaflets) between Insertion of the terminal

1 to few pairs of leaflets; leaflets many (about 60?) pairs per pinna, jinear or

linear-oblong, more or less falcate, only 2-4 mm. long, obliquely rounded basally,

inequilatcrally obtuse or acute apically, the costa excentric, glabrous above, pubes-

cent below; stipules early caducous. Inflorescence of 1 to few pedunculate heads

from several foliate or defoliate nodes of the terminal branchlets; peduncles about

2 cm. long, ferruginous-tomcntulose; heads globular, about 1 cm, in diameter

(in bud), many-flowered; bracts minute. Flowers small, sessile, whitish; calyx

funnelform, about 2 mm. long, ferruginous-tomentulose without, valvate; corolla

tubular-funnelform, about 4 mm. long, ferruginous-tomentulose without, valvate;

stamens 10 (or more?), about 1 cm. long, the filaments united below for less than

half their length into a short, included staminal tube; ovary pubescent, terete.
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Legume completely coiled upon itself into a circle about 5-7 cm. in diameter,

compressed or almost flattened, 2—3 cm. wide, glabrous.

Mexico and Guatemala to Brai^iL

CHiRiQuf: San Felix, Pit tier 52J^- Panama: Cerro Jefe, Allen 3434; Rio Indio drain-

age, Barbour I0j8.

By reason of the distinctive fruit, this species is graced with many local, often

picturesque, common names (viz. Brazil

—

orelha de macaco y "monkey*s ear";

orclha dc prctOj "nigger's ear"; etc., etc.). This species seems to have little com-

mercial use in South America, although it is reported of value for lumber and ties

in northern Central America. Except when In fruit this and the following species

might be mistaken for Albizzia carlbaca and ^4. inaJacocarpa or A. idiopoda.
m

2. Enterolobium cyclocarpum (Jacq.) Griseb, Fl. Brit. W. Ind. 226. 186L

Mimosa cyclocarpa Jacq. Fragm, Bot. 30, /. 34, f, i. 1801,

Inga cyclocarpa Willd. Sp. PI. 4:1026. 1806.

?Prosopis Juhia HBK. Nov. Gen. & Sp. 6:309. 1824, fide Benth.

Vithccolobium cyclocarpum Mart. In Flora 20^:Beibl. 115. 1837.

Mimosa Parota Sessc & Mog. Pi. Nov. Flisp. 257. 1887.

Teuillcca cyclocarpa Ktze. Rev. Gen. Pi. 1:184. 1891.

Spreading tree, often very large and buttressed on the trunk, the branchlets

puberulent to glabrous, smooth. Leaves moderate, twice compound, few-ranked;

petiole up to about S cm. long, subterete, swollen basally, glabrous or somewhat

puberulent, bearing an ovoid gland on the upper side usually near the middle;

rachls up to 15 or more cm. long, shallowly sulcate and submarginate above,

glabrous or somewhat puberulent, bearing subcupular glands between the terminal

and usually penultimate insertions of the pinnae; pinnae 4-15 pairs, opposite on

the rachis, the pinnular rachis with sessile or partly sunken, oblong, concave glands

near insertion of the terminal 1—4 pairs of leaflets; leaflets 15-30 pairs, opposite,

small, inequilaterally oblong or oblong-subf alcate, 8-1 5 mm. long, obliquely

rounded basally, obliquely acute-mucronate aplcally, subglabrous and dark above,

appresscd-puberulent and lighter below, the costa excentric; stipules not evident.

Inflorescence of 1-3 pedunculate heads from several foliate or (more frequently)

defoliate nodes of the young branchlets; peduncle 2—4 cm. long, puberulent or

subglabrous; head globular, 10—15 mm. In diameter, multiflorate; bracts minute.

Flowers small, sessile, whitish; calyx short tubular-campanulate, about 3 mm. long,

puberulent or subglabrous on the tube, canescent-tomentulose on tips of the lobes,

valvate in bud; corolla tubular-funnelform, 5-6 mm. long, subglabrous except

canescent-tomentulose toward the tip> valvate In bud; stamens many, up to 12

mm. long, filaments united into a staminal tube for about half their length; anthers

quadrangular, unappendaged; ovary glabrous, subsulcate laterally; style about

equalling or slightly exceeding the stamens. Legume rcniform, about 10 cm. across

and 3-6 cm, wide, compressed, glabrous, lustrous, curved Into a nearly complete

circle.

Mexico to northern South America.
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BOCAS DEL TORO: Changuinola Valley, Cooper ^ Slater g4> canal zone: Balboa,

Stanclley 30S4 (sterile), chiriqui: Progreso, Cooper & Slater 283 (sterile), cocle: La

Venta, Muenscher t6j26; Penonome, Williams 288, Panama: Chepo, Kluge Sj; Punta

Paitilla, Piper 5/J9.

The species apparently grades into £. tbnbotiva Mart, of eastern and southern

South America. £. cyclocarjnun is said to have a number of local uses, such as the

pulp of the fruit for food and as a soap substitute, a gum from the trunk as a

remedy, and the wood of the harder specimens, easily worked and polished and

seasoning well, as a decorative or cabinet wood. Except in fruit the species may

easily be confused with Albizzia malacocarpa and A. idiopoda (northern Central

America) : the leaflets in these species of AlbizziUy however, are not as markedly

mucronate apically as with E. cyclocarpiim.

4. ALBIZZIA Durazzlm

Alsizzia Durazz. Mag. Tosc. 3:11. 1772.

Sericandra Raf. Sylva Tellur. 119. 1838.

Serianthes Benth, in Hook. Lend. Jour. Bot. 3:84. 1844.

Besenna A. Rich. Tent. Fl. Abyss. 1:253. 1847.

Trees or shrubs, mostly unarmed, pubescent or glabrous. Leaves few-ranked,

usually large, bipinnate, the pinnae and leaflets few to many pairs; petiole gland-

ular, the gland usually borne near or below the middle, less frequently above the

middle, but always below insertion of the lowermost pair of pinnae; petiolar gland

concave, longitudinally oblong and sunken in the petiole to orbicular and erect;

rachis and pinnular rachis usually also bearing glands, especially towards the tips;

leaflets small and linear to moderate and ovate, variously pubescent; stipules usually

caducous or lacking. Inflorescence of usually subterminal, axillary, pedunculate

heads, spikes, or umbels. Flowers pentamerous, synsepalous and sympetalous, regu-

lar, almost invariably perfect, white to pink; calyx campanulate to tubular, toothed

apically, usually pubescent; corolla mostly funnelform, valvate; stamens numerous,

united below into a staminal tube which is usually included; anthers small, egland-

ular. Legume hnear to oblong, relatively broad but very flat and thin, straight,

dry, not septate, Indehisccnt or tardily dehiscent, the valves never contorted nor

elastically dehiscent, the seeds transverse.

Pantropical but relatively rare in the New World.

Albizzia is primarily an Old World genus, scarcely distinguishable from Entero-

lobitim and 'Pithccolobitim (primarily New World). The traditional means of dis-

tinguishing the genus (on basis of the legume) is highly inconvenient. New
supplementary characters are thus utilized here (especially position of glands:

whether on petiole or rachis only) which seem definitely more practical in sep-

arating Albizzia from Pithecolobinm. Separation of Albizzia from Enterolobinvi

is more difficult in the absence of fruit, but since few species are then involved

individual specific characters usually serve to make determination possible. Certain
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species of Acacia so resemble a few species of Albizzta that detailed examination of

the stamens is necessary for determination.

a. Leaflets small and narrow (5—1 1 mm. long and about 2 mm. wide)

,

numerous (9-50 pairs per pinna),

b. Leaflets less tlian 30 pair per pinna, pubescent; mature peduncles 2—3

cm. long; flowers relatively large (calyx about 2.5 mm. long) L A. carbonaria
bb. Leaflets usually 3 or more pairs per pinna, glabrous; peduncles less

than 1.5 cm. long; flowers small (calyx about 1 mm. long) 2. A. CARiBAtA

aa. Leaflets larger and broader (mostly 15-40 mm. long and 10-20 mm.
wide), few or several (2—9 pairs per pinna).

b. Leaflets tapered and bluntly acute apically; flowers sessile 3. A. AnixoCEPHALA
bb. Leaflets obtuse or rounded to emarginate apically; flowers pedicellate.

c. Flowers all alike, short-pedicellate (pedicels mostly about 2 mm.
long) ; mature leaflets, young twigs, and legume sparingly pubes-

cent or glabrous 4. A. Lcbbeck
cc. Flowers dimorphic, all except center one long-pcdicellate (pedicels

8—15 mm. long); mature leaflets, yt)ung twigs, and legume tomcn-
tose to moderately pubescent 5. A. LONGEPFnATA

1, Albizzia CARBONARIA Britton ex Britt. & Wils., Scientif. Surv. Porto Rico &
Virgin Isl. 6:348. 1926.

Alhizzia >nahtcocarpa Standi, ex Standi. & Cald. Fl. Salv. 96. 1925 (hyponym); Britt. &
Rose, in N. Am. Fl. 23:44. 1928, fide Britt. & Killip.

Moder.ite or large tree, the branchlets tomentose when young becoming gla-

brous, moderately ienticeUate, unarmed. Leaves moderately large, bipinnate, the

pinnae 7—15 pairs opposite on the rachis, the leaflets 10—2 5 pairs per pinna; petioles

mostly 2—3 cm. long, tomentulosc, nearly terete, usually eglandular; primary rachis

up to 10 cm. long, similar to the petiole, bearing at the apex at insertion of terminal

pair of pinnae a sessile, subcupular gland; pinnular rachis 2-5 cm. long, pubcrulcnt,

usually bearing a sessile gland at insertion of the terminal pair of leaflets; leaflets

opposite, oblong-subfalcate, 4-6 mm. long and 1-2 mm. wide, asymmetrically

acute apically, obliquely rounded or subtruncate basally, pubescent above and more

heavily so below, somewhat paler below, the costa exccntric, the venation obscure;

stipules early caducous. Inflorescence of several pedunculate umbels from terminal

and subterminal defoliate or minutely foliate nodes; peduncles slender, up to 3 cm.

long, tomentulose; bractlets linear-spatulate, caducous. Flowers briefly pedicellate,

dense; calyx narrowly obconic, about 2.5 mm. long, tomentulose; corolla narrowly

funnclform, about 5 mm. long, tomentose, the lobes Yi the length of the tube;

stamens about 14 mm. long, the staminal tube well Included; ovary glabrous.

Legume broadly linear, 8-11 cm. long and almost 2 cm. wide, stipitate, pubescent,

falsely septate, the seeds transverse.

Salvador, Panama, and Colombia.

UAKiJiN: Cana, Williams Qj2,

A, vialacocarpa was described in part (flowers) from a Panama specimen

(WiUidws OS-)' On the basis of certain characteristics A. carhonayiu nnght

well be considered Pilhecolol^ium (or Samanca^ if this be recognized as distinct

from Pithccolobinm) instead of Alhizzia, Yet the legume better fits Alhizzia,
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2. Albizzia caribaea (Urban) Britt. & Rose, in N. Am. Fl. 23:44. 1928.

Pithecolobium caribacum Urban, Symb. Ant. 2:260. 1900.

Moderate to tall tree, the branchlets puberulent or almost glabrous, inconspicu-

ously Icnticellate. Leaves large, bipinnate, the pinnae 5—10 pairs, opposite, the

leaflets 30-50 pairs; petiole 1-5 cm. long, terete except sulcate above, more or less

puberulent, bearing above near the middle an orbicular gland concave above;

rachis up to 18 cm, long, similar to the petiole, frequently glandular at the upper

1 to few rachial nodes; pinnular rachis about 6 cm. long, similar, eglandular;

leaflets inequilatcrally linear, 5-11 (usually 7-8) mm. long and 1-2 mm. wide,

subtruncate and oblique basally, asymmetrically obtuse apically, glabrous, the costa

excentric; stipules caducous or lacking. Inflorescence of subterminal, axillary,

pedunculate heads; peduncles short, 6—15 mm. long, pubescent or subglabrous;

heads globose, the bracts minute. Flowers small, pink, sessile; calyx turbinate,

about 1 mm. long, puberulent-pilosulous; corolla funnelform, about 4 mm. long,

subglabrous; stamens about 1 cm. long, the staminal tube included; ovary glabrous

or shortly pilose apically, several ovulate. Legume linear, usually about 10 cm.

long and 1.5—2.5 cm. wide, straight, flat and thin, the margins elevated, glabrous

or subglabrous, transversely striate, the seeds transverse.

West Indies; north coast of South America, and lower Central America.

SAN BLAs: Puerto Obaldia, Pitticr 4326.

This species is distinguished from most species of the genus in Panama by the

fine ''fern-like" foliage and short -pedunculate heads. Unless in fruit it Is easily

mistaken for Enferolobium: however, the leaflets arc somewhat larger than is the

case with £. SchGinbiirgkii and somewhat smaller than is usual for £. cyclocarpttm,

the only two species of EnteroJob'ium occurring in Panama.

3. Albizzia adinocephala (Donn. Smith) Britt. & Rose ex Record in Trop.

Woods 10:22. 1927.

Pithecolobium adhioccphalum Donn. Smith, in Bot. Gaz. 57:419. 1914.

'Pithecolobium discolor Pittier, In Contr. U. S. Nat. Herb. 20:464. 1922, not Brittan.

Large forest tree, the branchlets glabrous except at the extreme tips and some-

what corky or Irregular. Leaves large, bipinnatCj the pinnae (1) 2—3 pairs op-

posite on the rachis, the leaflets (2) 3—4 (5) pairs per pinna; peuolc slender, 2—8

cm. long, terete, glabrous or lightly puberulent, swollen basally, bearing a longi-

tudinally elongate, concave gland sunken in the upper surface of the petiole below

the middle; primary rachis similar to the petiole, eglandular, longitudinally sulcate

above; pinnular rachis similar, except bearing glands like that of the petiole at the

upper pinnular nodes; leaflets opposite, ovate-lanceolate to ovate-elliptic, mostly

2—4 cm. long and 1-2 cm. v/ide, bluntly acute apically, mostly obtuse basally, dull

and lightly puberulent above, lighter and puberulent below, the veins very promi-

nent and reticulate above; stipules apparently lacking. Inflorescence a terminal

or subterminal panicle, the ultimate divisions capitate from slender, puberulent,
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ebractcolatc peduncles; heads several-flowered, dense, minutely bracteolate. Flowers

small, white, fragrant; calyx funnelform, little more than 1 mm. long, silvery-

pubescent above, the teeth small; corolla funnelform, about 3 mm. long, pubcru-

lent or subglabrous, the teeth as long as the tube; stamens many, about 1 cm. long,

glabrous, the staminal tube about equalling the corolla; ovary glabrous. Legume

broadly linear, 10-17 cm. long and L5-2.0 cm. wide, flat and thin, glabrous, trans-

versely striate, dehiscent, 10- to 13-seeded.

British Honduras and Salvador to Panama.

CANAI. ZONE: Ancon, Vitticr 5737\ Balboa, Standley 2604J. panama: Culebra Island,

Hayes 2S; sterile specimens from Standlcy afford many other records from the Canal Zone
and nearby Panama.

A fairly common tree of Central America, much resembling certain species of

Lejicacfut.

4. Albizzia Lebdeck (L.) Benth. In Hook. Lond. Jour. Bot. 3:87, 1844.

Mimosa Lebbcck L. Sp. PI. 516. 1753.

Mimosa spcciosa Jacq. Ic. Pi. Rar. 1:19, /»/. igS. 1786.

Acacia Lcbbcck Willd. Sp. Pi. 4:1066. 1806.

Teuillcca Lcbbcck Ktze. Rev. Gen. Pi. 1:184, 1891.

Many additional synonyms are given by Bentham (Trans. Linn. Soc. 50:562. 1875)
for this Old "World species.

Small or moderate, spreading tree, the branchlets pubcrulent when young soon

becoming glabrous, conspicuously white-lenticellate. Leaves moderately large,

mostly blph-inate, the pinnae 2-4 pairs opposite on the rachis, the leaflets 4-9 pairs;

petiole 2-10 cm. long, glabrous, bearing on the upper side belovv' the middle a

sessile, oblong, concave gland; primary rachis similar to the petiole, sulcate above,

often bearing a sessile, scutelliform gland at insertion of the upper pair of pinnae;

pinnular rachis similar, bearing at or just below the upper 2-3 rachial nodes glands

like the gland of the petiole; leaflets opposite, asymmetrically oblong, 2-4 cm.

long and mostly 1-2 cm. wide, roundcd-subtruncatc to obtuse apically, obtuse and

very inequilateral basally, essentially glabrous above and below. Inflorescence of

many long-pedunculate umbels axillary from the subterminal nodes (2-3 per

node); peduncles 3-10 cm, long, sparingly puberulent; umbels dense, globose, the

pedicels mostly about 2 mm. long, the bractlcts minute. Flowers cream-colored,

fragrant; calyx funnelform, about 4 mm. long, unequally toothed or cleft, golden-

tomentulose apically; corolla funnelform, 6-7 mm. long, puberulent, the teeth

prominent; stamens many, as much as 3 cm. long, glabrous, the staminal tube

well included; ovary glabrous. Legume broadly linear or narrowly oblong, usually

15 or more cm. long and 3-5 cm. wide, very thin and dry, glabrous, thinly mar-

gined, transversely striate; seeds few, transverse.

Native to Africa and Asia, Introduced Into various parts of the New World

tropics.

CANAL zone: Colon, Wittier 66^2,
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The popular name "woman's tongue" is given this species. It is quite common
in the West Indies, more so than on the Central American mainland. In fruit it

may be confused with species of Leiicacna.

Fig. 94. Albfzz'ia longepedata

5. Albtzzia longepedata (Pittier) Britt. & Rose, ex Record In Trop. Woods

11:14. 1927.

Fithecolobium longepedatum Pittier, in Contr. U. S. Nat. Herb. 20:464. 1922.

Samanea Samanigua Pittier, In Boh Cient. y Teen. Mus. Com, Venez. 1:54. 192 5.

Large tree, the young branchlets brownish-tomentose. Leaves large, bipinnatc,

the pinnae 2—6 (usually 3—4) pairs opposite on the rachls, the leaflets 3—7 pairs per

pinna; petioles usually 3—4 cm. long, brownish-tomentose, bearing a sessile, con-

cave, patelliform gland on the upper side near or slightly above the middle; rachls

3—15 cm. long, similar to the petiole, often with sessile, concave glands at or below

insertion of the pairs of pinnae; pinnular rachls similar, bearing small glands below

the rachial nodes; leaflets ovate to obovate, 15-40 mm. long and 10-25 mm. wide.

rounded to subcuneate and somewhat obhque basally, rounded or emarginate

aplcally, opposite, softly pubescent above and more densely so below, the venation
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prominent above; stipules linear, caducous. Inflorescence of pedunculate umbels

axillary from the subterminal nodes (1-3 per node); peduncle 3-9 cm. long,

brownish-tomentosc; pedicels slender, 8-15 mm. long, tomentose; bractlcts linear,

slender, early caducous. Flowers whitish, in many-flowered umbels, dimorphic,

the central flower sessile and gross; calyx funnclform, 6-7 mm. long (tubular and

10-12 mm. long in central, sessile flower), tomentose; corolla funnelform, about

10 mm. long (tubular and 20-25 mm. long in central, sessile flower), tomentose,

the teeth prominent and acute; stamens about 3 5 mm. long, the staminal tube

included; ovary pubescent. Legume broadly linear, 15-20 cm. long and 2.5-3.5

cm. wide, pubescent, tardily dehiscent, the seeds several, transverse.

Salvador and Guatemala to northern South America.

CANAL zone: R. Pequeni, Steyermark & Allen 17155.

This species is quite distinct from other species of Alb'izzia in Panama, difl'ering

primarily by its pronouncedly umbellate, long-pediccllate flowers.

5. CALLIANDRA Benth.

Calliandra Benth. in Hook. Jour. Bot. 2:13 8. 1840, nom. conserv.

AftncsJia Salisb. Parad. Lond., pL 64. 1807.

Juga Anncslcya G. Don, Gen. Hist. Dichl. Pi. 2:396. 1832, in part.

Clclia Casar. Nov. Stirp. Brasil. Dec. 83. 1S45.

CoJonafhlra Karst. Fl. Columb. 2:43, /. 122. 1862.

Usually shrubs or small trees, unarmed except In one or two (non-Panamanian)

species, mostly not heavily pubescent. Leaves bipinnate, the pinnae 1 to several

pairs; leaflets 1 to many pairs per pinna; petiole and rachis cglandular; leaflets large

and broad (ovate) or more frequently small and narrow (linear or Uncar-oblong)

,

glabrous In most species, frequcMitly ciliate marginally, almost invariably very

oblique basally, the costa prominent, but the secondary veins obscure in many
species; stipules mostly striate and subpersistent. Inflorescence commonly of

axillary, pedunculate spikes, sometimes a terminal raceme or panicle. Flowers in

dense, globose heads, sometimes dimorphic (center flower of head larger or more

gross, sometimes sterile), normally 5-partcd and perfect, regular, sympetalous;

calyx relatively broad, mostly cupulate or campanulate; corolla usually funnclform,

never narrow and tubular like species of 7;/^^ and Pif/j('coJohii(ni, usually lobed for

about half its length, the lobes valvate; stamens many, elongate, conspicuous and

showy, obscuring the corolla, united below into an included or exscrteJ staminal

lube; anthers small, usually eglandular; ovary usually sessile, glabrous, scveral-

ovulate, the style filiform, the stigma terminal. Legume broadly linear, straight

or nearly so, gradually constricted bascward and thus cuneate-substipitate, flat and

thin, the margins elevated, bivalvate, tlie valves elastically dehiscent from the apex

but not twisting, not septate, the seeds (oblique!}) transverse or nearly longi-

tudinal.

Primarily a New World genus, extending from southwestern United States and

Mexico to southern South America: one or two Oriental or African species have
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at times been recognized.

The genus is fairly distinctive and seemingly quite natural. It is especially

characterized by the glandiess petiole and rachis, the dense heads of "cxserted

stamens" and the distinctive, elastically dehiscent legume. Specific boundaries

within the genus are for the most part indistinct and often artificial. Several

readily identifiable complexes can be distinguished, and within these a great many

of the species can be united with profit. Probably not more than 20 or 25 "good"

species occur in all Central America, most of these in the northern part. Eight

species are here recognized from Panama, one of which is questionably recorded.

a. Leaflets normally 3 per pinna, comparatively large and broad (about 1

cm. wide)
;
pinnae 1 pair.

b. Flowers large (corolla about 13 mm. long, stamens 6-7 cm. long);

staminal tube well cxserted (about 4 cm. long); peduncles thick 1. C. glaberrima

bb. Flowers smaller (corolla about 6 mm. long, stamens 2-2.5 cm. long);

staminal tube included; peduncles slender 2. C. Seemanni

aa. Leaflets few to many per pinna, comparatively small (never more than

a few mm. wide)
;
pinnae 1 to several pairs,

b. Inflorescence of axillary, pedunculate heads; pinnae 1-1 1 pairs.

c. Pinnae a single pair 3. C. Magdalenae

cc. Pinnae 2—11 pairs.

d. Corolla essentially glabrous; leaflets membranaceous, dull, the

secondary veins obscure.

e. Branchlcts terete; flowers rather small 4. C. caracasana

ee. Branchlcts quadran!;ular, markedly angled; flowers larger 5. C. tetragona

dd. Corolla pubescent; leaflets thicker, often subcoriaccous, darker

or more lustrous above, venation more or less evident as far as

known.

e. Pinnae 2-6 pairs; leaflets usually 10-25 pairs, 4-7 mm. long;

corolla about 8 mm. long.- 6. C. Cumingii

cc. Pinnae mostly 7— 11 pairs; leaflets normally 20-65 pairs, mostly

3-5 mm. long; corolla 5-6 mm. long -7. C. Pittieri

bb. Inflorescence a terminal raceme or panicle; pinnae several to many
(usually about 15) pairs 8. C. CONFUSA

1. Calliandra glaberrima (Bentb,) Britt. & Klllipj in Ann. N. Y. Acad. Sci.

35:134. 1936.

CcilliiniJra glypboxylon var. glaberrima Benth. in Trans. Linn. Soc. 30:539. 1875.

Small tree or slirub?, the branchlets essentially glabrous, striate, callous but

hardly lenticellate. Leaves moderately small, bipinnate, the pinnae only 1 pair, the

leaflets 3 (2-4?) per pinna; petioles mostly 1-2 cm. long, subglabrous, sulcate

above, eglandular, aplculate apically from the lower side; pinnular rachis similar

to the petiole; leaflets oblong-falcate, the terminal pair mostly 2-4 cm. long and

about 1 cm. wide, the lower leaflet usually half or less this size, blunt or bluntly

acute apically and minutely mucronulatc, very obliquely obtuse or rounded basally,

glabrous and lustrous above and below, sparingly ciliate on the margins, the 2-3

main veins palmate, smaller veins conspicuously reticulate, coriaceous; stipules

QY^te, 1-2 mm. long, longitudinally striate, subperslstcnt. Inflorescence of axillary,

pedunculate heads; peduncles about 1 cm. long; heads dense; bracts more or less

ovate, little more than 1 mm. long, persistent. Flowers large, red; calyx cam-

panulate, 2-3 mm. long, striate, glabrous, the teeth short and broad; corolla funnel-
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form, about 13 mm. long, glabrous; stamens as much as 6-7 cm. long, united

below into a glabrous stamina! tube often about 4 cm. long, thus strongly exserted;

ovary glabrous, tapered basally. Legume typical of the genus.

Colombia and Panama.

CANAL zone: R. InJio, DoJgc ^ Allen 173/0, cocLE: Bismarck, Williams 14T,

PANAMA; north of Panama City, Bro. Paid 612,

A few South American species, including C. carbonar'ia, are similar to our

Panamanian specimens, and with additional collections may possibly prove to grade

into this species and/or Into one another. Knowing how variable species in this

group may be, wc have refrained from describing as new the DoJge £3" Allen ^737^

specimen cited, even though its flowers are considerably larger than is typical for

C. glaherrima or other related species examined. The description here given is

taken mostly from the DoJi^e d Allen 1737^ specimen and is not necessarily

"typical" of C. glabcrrima,

C. glaberrima is allied to the well-known C. emarginata of northern Central

America and Mexico, and to other species of Britton & Rose's Ti^kgi-mixae. The

Tergeminae as constituted by Britton and Rose is a highly unworkable complex

of doubtful entities. Seemingly it should be condensed Into a half-dozen or less

species. In spite of marked variability in the species, none of the Mexican or Cen-

tral American ones possess flowers nearly so large as those of our Panamanian cita-

tion.

C. glaberrhua, along with C. Secnianui and Its extra-Panamanian allied species,

are easily distinguished from all other species of Calliandra in Panama by the bi-

pinnular, few-foliolate leaves with relatively large leaflets. Larger flowers and

extremely exserted stamlnal tube serve readily to distinguish C. glabcrrinta from

C. Scemafini.

2, Calliandra Seemanni Benth. In Seem. Bot, Voy. Herald, 116, pL 22, 13 53.

Feuillcea Seemanni Ktze. Rev. Gen. Pi. 1:189. 1891.

Annesha Seemanni Britt. & Rose, In N. Am. Fl. 23:54. 1928.

Large shrub or small tree?, the branchlets glabrous or lightly canescent-puberu-

lent. Leaves moderately small, biplnnate, the pinnae a single pair, the leaflets 1

pair (plus a third smaller leaflet below to the outside) per pinna; petiole slender,

up to 2 cm. long, essentially glabrous, sulcate above, eglandular, apiculatc from

below terminally; pinnular rachis similar to the petiole; leaflets obliquely oblong,

mostly 2-4 cm. long and about 1—1.5 cm. wide, obtuse to acute aplcally, rounded

and very inequilateral basally, with one chief nerve and two smaller nerves palmate

from the base, the secondary venation reticulate, glabrous except usually ciliolate

on the margin; stipules lanceolate, small. Inflorescence of axillary, pedunculate

heads; peduncles slender, mostly 2-3 cm. long; heads several-flowered, globular;

floral bracts lanceolate, subpersistent. Flowers dense; calyx narrowly cupulate,

about 2 mm. long, glabrous, striate, the teeth prominent; corolla funnelform.
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about 6 mm. long, glabrous; stamens 2-2.5 cm. long, united below into an in-

cluded staminal tube. Legume broadly linear, up to 10 cm. long and about 1 cm.

wide, glabrous, the few brown seeds reported white-dotted.

Reported from northern South America (erroneously from Colombia, fide

Britton & Killip) ; Costa Rica?.

The species is based upon a Seemann collection from Veraguas, Panama. The

type (the only Panamanian record) has not been available for examination, but is

well illustrated with the original description: it is strongly suspected that the

species is merely a variant of the older C. emarginata (which in turn is probably

scarcely separable from C. tcrgemhia), and incorporation under one of these names

may eventually be in order. As mentioned under discussion of C. glaberrima, it

seems impossible to accept Britton & Rose's inordinate splitting of the Tergeminae,

into which section the doubtfully distinct C. Seemanni falls.

3. Calliandra Magdalenae (Bert.) Benth. in Lond. Jour. Bot. 5:102. 1846.

Acacia Magdalenae Bert, ex DC. Prodr. 2:455. 1825.

Feuillcca Magdalenae Ktze. Rev. Gen. Pi. 1:188. 1891.

Calliandra riparia Pittier, Arbol. y Arbust. Legum. Dec. 6-8:80. 1927.

Anneslia Magdalenae Britt. & Rose, in N. Am. Fl. 23:60. 1928.

Auneslia Tonduzii Britt. & Rose, loc. cit. 61. 1928.

Anneslia cbiapensJs Britt. & Rose, loc. cit. 1928.

Calliandra Schultzei Harms, in Feddc Rep. Sp. Nov. 24:209. 1928.

Calliandra Tonduzii Standi, in Field Mus. PubL Bot. 4:309. 1929.

Calliandra angusiidens Britt. & Killip, in Ann. N. Y. Acad. Scl. 35:134. 1936.

Tree to 10 m. tall, the branchlets somewhat ascending-pubescent when young,

becoming glabrous in age. Leaves moderate, bipinnate, the pinnae 1 pair, the

leaflets several (usually 10-20) per pinna; petiole short, about 1 cm. long, terete,

tomentulose, eglandular, bearing terminally an apicule from the lower side; pin-

nular rachis 5-9 cm. long, ridged and tomentose above; leaflets linear-ovate or

linear-lanceolate to linear-oblong, mostly about 1 cm. long and 3 mm. wide,

broadly acute or sometimes obtuse apically and minutely mucronulate, obliquely

truncate basally, glabrous above and below, lustrous above, often ciliate, the costa

slightly excentric, 1-2 minor veins palmate from the base, secondary veins promi-

nently reticulate; stipules lanceolate, 3-6 mm. long, striate, subpersistent. In-

florescence of axillary, pedunculate heads; peduncles about equalling petioles,

puberulent; floral bracts lanceolate, quite small, persistent. Flowers rose-red,

several In dense globular h about

glabrous, striate; corolla funnelform, 5-7 mm. long, glabrous, the lobes prominent;

stamens In age 2.5 or more cm. long, the staminal tube about equalling the corolla.

Legume linear-oblong, reported up to 14 cm. long and about 1 cm. wide, pubescent

when young, said to be (erroneously?) glabrous at maturity.

As here interpreted (broadly), southern Mexico, Central America to northern

So

CHiRiQui: Progreso, Cooper 6 Slater 318; Remedies, Allen 3666; San Felix, Allen 1958;

R. Tinta, Woodson, Allen ^ Seibert 401. veraguas: Sona, Allen 1040,
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While the species assumes a fairly constant form in Panama, it grades into a

number of variants in northern Central America and Mexico, and in northern

South America. As a result numerous bipinnular "species" have been described

which are nearly impossible to delimit precisely. South American (Colombian)

specimens taken by Britton & KiUip to be C. MagJalenac may appear quite dif-

ferent from those of northern Central America and even Panama. On the other

hand, there seems little doubt that the Colombian C. Schulfzci is the same species

as our Panamanian citations. Yet Bentham cites a Seemann collection (as being

C. MagJalcfiac) from the same province as the Allen IO40 collection. With un-

certainty as to the exact boundaries of C. Magclalcnae, a few possible and probable

synonyms have been combined for practical reasons under the oldest name. Should

C. Sc/jul/zei in reality be distinct from C, MagJalcnae, both it (on the basis of

recent collections) and C. Magdalenae (solely on the basis of Bentham's citation)

would have to be considered as occurring in Panama.

4. Calliandra caracasana (Jacq.) Bcnth. in Trans. Linn. Soc. 30:543. 1875.

Mimosa caracasana Jncq. Coll. 4:142. 1790.

Acacia caracasana Willd. Sp. PI. 4:1068. 1806.

?Calliafu[ra portoriccusis Bcnth. in Hook. Lond. Jour. Bot. 3:99. 1844. (For numerous
synonyms to this species see Bcnth. in Trans. Linn. Soc. 30:543. 1875.)

Fcuillrca caracasana Ktze. Rev. Gen. Pi. 1:187. 1891,
Anncslia caracasana Britt. & Rose, in N. Am. Fl. 23:65. 1928.
CallianJra Toroana Britt. & Rose, in Ann. N. Y. Acad. Sci. 35:137. 1936.

Shrub or weak slender tree, the branchlets puberulcnt to glabrous. Leaves

moderately large, blplnnate, the pinnae 2-6 (mostly 4-5) pairs, the leaflets 10-3 5

pairs; petiole slender, 1-3 cm. long, glabrous or nearly so, eglandular; rachis mostly

3-4 cm. long, similar to the petiole, bearing a terminal apicule from the lower side;

pinnular rachis up to 7 cm. long, glabrous except frequently puberulcnt above;

leaflets linear or linear-oblong and more or less straight, mostly 6-8 mm. long and

about 1 mm. wide, obtuse or somewhat acute apically, asymmetrically rounded or

subtruncatc basally, glabrous (in age) or pubescent, dull above and below, the

costa somewhat excentric, other veins obscure; stipules lanceolate, 3-6 mm. long.

Inflorescence of axillary, pedunculate heads; peduncles slender, 2-5 cm. long or

even longer, glabrous or puberulcnt; floral bracts minute, usually ciliate; head small,

several-flowered, globular. Flowers whitish or pinkish; calyx funnelform-cam-

panulate, scarcely more than 1 mm. long, subglabrous; corolla broadly funnclform,

little more than 2 mm. long, glabrous or subglabrous; stamens about 16 mm. long,

the staminal tube included. Legume broadly linear, about 8 cm. long and almost

1 cm. wide, constricted basally, glabrous or lightly puberulcnt,

Venezuela to Ecuador; Panama. "Species" probably conspeciflc with C. cara-

casana if broadly regarded, occur in Mexico, northern and middle Central America

and the West Indies.

CHiRigui: R. Chiriqui Vicjo, P. White 342.
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The White J42 specimen cited (fruit only) is in rather poor condition. It

seems identical with C. tetragona and logically should be cited as C. tetragona^

except for the absence of the characteristic stem angulations, a character possibly

of httle genetic weight. Even if this specimen be regarded as /. tetragona, the

entity represented by C caracasana is to be expected in Panama. C. portoricensis

has been distinguished from the usually slighter C, caracasana in reportedly having

white stamens while the latter has pink, red, or purple stamens. This character-

istic, in view of morphological intcrgradation, seems of dubious value for specific

distinction. Bcntham himself states (Trans, Linn. Soc. 30:543. 1875) concerning

C. caracasana: "The six preceding species [C. portoricensis is the first preceding

one and C. tetragona the first subsequent one], however, are very closely alHed to

each other, and might almost be classed as varieties of a single species." Mono-

graphic work is sorely in need here and will likely show a widespread, variable

complex centered in these tropical American species, in which speclation has not

as yet segregated clear-cut entities.

5. Calliandra tetragona (Willd.) Benth. in Hook. Lond. Jour. Bot. 2:139.

1840.

Acacia tetragona Willd. Sp. Pi. 4:1069. 1806,

Mimosa quadrangularis Poir. in Lam. Encycl. Mcth. Suppl. 1:72. 1810.

Acacia qnaJrangularis Link, Enum. Hort. Berol. 2:445. 1822.

Anncslia tetragona Donn. -Smith, Enum. PI. Guat. 1:10. 18 89.

Fetdllcea tetragona Ktzc. Rev. Gen. PI. 1:189. 1891.

Calliandra portoricensis var. miiltijuga Micheli, in Bot. Gaz. 20:285. 1895, fide Britt, &
Rose.

Shrub or small tree, the branchlets puberulent when young becoming glabrate,

usually markedly quadrangular, longitudinally striate, scarcely lenticellate. Leaves

moderately large, bipinnate, the pinnae 4—8 pairs opposite on the rachis, the leaflets

15-3 5 pairs per pinna; petiole mostly 2-3 cm. long, puberulent or subglabrous,

angled, somewhat sulcate or ridged above, eglandular; rachis similar to the petiole,

often bearing tufts of hair at insertion of the pinnae; pinnular rachis 3-8 cm.

long; leaflets linear to linear-oblong, nearly straight, mostly about 8 mm. long and

little more than 1 mm. wide, obtuse or somewhat acute apically, asymmetrically

rounded to truncate basally, glabrous or cillate on the margin, dull above and

below, the costa somewhat excentric, the other veins obscure; stipules narrowly

lanceolate, about 6 mm. long, striate, subpersistent. Inflorescence of 1 to few

pedunculate heads from the upper axils, the terminal and subterminal nodes fre-

quently defoliate; peduncles elongate, not uncommonly 7—8 cm. long in age, sim-

ilar to the petiole; heads dense, several-flowered, globular; floral bracts minute.

Flowers white; calyx funnelform-campanulate, about 2 mm. long, subglabrous,

the teeth acute; corolla funnelform, about 6 mm. long, glabrous; stamens 3 cm.

long or longer, the staminal tube included. Legume up to 12 cm. long and about

1 cm, wide, glabrous, otherwise typical of the genus.

Southern Mexico to northern South America.
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Fig. 95. Calliaudra ictragana

CHiRiQuf: Boquetc, ?itticr JI40; Hato del Jobo, Pitficr 5423. COOLt: El Valle, Allen

381Q; Hufiler (^ Allen 357.

This species IS distinguished, perhaps somewhat "unnaturally," by the tetra-

gonal branchlets. Certainly some species normally identified as C portoricensis or

C caracasana seem identical T\uth C. tctragona except for the angled stem. It may
be that a single or few-gene characteristic (angled stem) has appeared throughout

the range of what might be called the C caracasana~C. porforicer^sis complex. Yet

this character is sufficient to distinguish (somewhat arbitrarily) this species from
others of the genus,

6. Calliandra Cumingii Benth. in Hook. Jour. Bot. 2:140. 1840.

lni;j speclosa Mart. & Gal. In Bull. Acad. Brux. 10-:320. 1843?, fide Ind. Kew.
Feuilleea Cumingii Ktzc. Rev. Gen. PI. 1:187. 1891.
AnnesUa Cumingii Britt. & Rose, in N. Am. Fl. 23:57. 1928.

Shrub, the branchlets puberulent or lightly pubescent, becoming glabrous in

age. Leaves moderately small, bipinnate, the pinnae usually 2-3 pairs opposite on the

rachls, the leaflets several to many pairs per pinna; petiole usually less than 1 cm.

(24S)
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longj lightly pubescent, eglandular; racKis 5-20 mm, long similar to the petiole,

eglandular, bearing a terminal apicule from the lower side; pinnular rachis slender,

up to 2 cm. long, puberulent, eglandular; leaflets linear-oblong or narrowly oblong,

usually 4-7 mm. long and 1-2 mm. wide, blunt or obtuse and often miniitely

mucronate apically, obUquely rounded or subtruncate basally, sparsely pubescent

or subglabrous, the costa slightly excentric, the venation fairly prominent below,

somewhat lighter In color and duller below than above; stipules small, lanceolate-

subulate. Inflorescence of pedunculate heads solitary or rarely geminate in the

upper axils; peduncles 2-3 cm, long, lightly pubescent; floral bracts small, puberu-

lent. Flowers in compact, several-flowered heads, pubescent or lightly pilose

apically, purplish; calyx campanulate, 1-2 mm. long, pubescent on the teeth;

corolla funnelform, about 8 mm. long, lightly pubescent with long hairs, the lobes

about Vs—Va the length of the tube; stamens about 2.5 cm. long, the staminal tube

mostly included; ovary glabrous. Legume linear, up to 8 cm. long and about 8

mm. wide, puberulent?, dehiscent as typical of the genus.

Panama, Mexico?, northern South America?

PROVINCE unkno^-'N: without locality, Cuming 1248,

The species was described from a Panamanian collection by Cuming (1248)^

which we have not had opportunity to examine. No later collections from Panama

have come to our attention. Bentnam regarded Mexican and Venezuelan material

as conspecific with C CnmingU, but Britton and Rose have regarded the species

as confined to Panama. The above description is pieced together from various in-

complete descriptions of the species and certain herbarium sheets that presumably

are (or are very similar to) C CuniingiL

7. Calliandra Pittieri Standi, in Contr. U. S. Nat. Herb. 18:104. 1916.

Calltajulra bcUa van Triauac Benth. in Trans. Linn. Soc. 30:556. 1875.

Ccilliaficlni Lehnianii Harms, in Feddc Rep. Sp. Nov. 17:90. 1921.

Anfjcslia Pittieri Britt. & Rose, in N. Am. Fl. 23:63. 1928.

Small tree with flat crown, the branchlets sparingly appressed-pubcscent or

puberulent when young, becoming glabrous. Leaves moderate, bipinnate, the

pinnae mostly 7-11 pairs opposite on the rachis, the leaflets several or many (20-65

pairs) ; petiole short, normally less than 1 cm. long, terete, puberulent, eglandular;

rachis up to 9 cm. long, similar to the pctialc; pinnular rachis 2—5 cm. long; leaf-

lets small, linear or linear-oblong, 3-5 mm. long and less than 1 mm. wide, acute

to obtuse apically, inequilaterally rounded basally, usually minutely ciliolate but

otherwise glabrous, the costa conspicuous and somewhat excentric, more or less

lustrous on the upper surface; stipules linear-lanceolate, about 3 mm. long, per-

sistent. Inflorescence of axillary, pedunculate heads; peduncles 1.5-4.5 cm. long,

puberulent; heads few- to several-flowered, dense, spherical, the bracts small and

subpersistent. Flowers red; calyx campanulate, little more than 1 mm. long,

glabrous or puberulent, the teeth short and broad; corolla funnelform, 5-6 mm.
long, pubescent; stamens about 3 cm. long, the staminal tube barely exserted.
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Legume lincar-spatulate, 5-8 cm. long and scarcely 1 cm, wide, pubescent, the

margins thick.

Colombia and Panama.

darien: Cana, Williams 707.

This species, from a Colombian type {Vitticr QSl), was recorded in the original

description as occurring also in Panama (Cana, Darien, Williams 7^7). Britton

and Rose, in the N. Am. Fl., so accepted its range. However, Britton and Killip

(Ann. N. Y. Acad. Sci. 35:136, 1936) indicate that the Panamanian identifica-

tion was in error, and that the species is in reality confined to Colombia. Morpho-

logically, there seems little reason why the Williams 707 specimen cannot be

considered as C. Piitieri, and it is so listed here.

8. Calliandra coniusa Spraguc & Riley in Kew Bull. Misc. Inf. 1923:371-

1923.

Calliandra similis Sprague & Riley, loc. cit. 372. 1923.

Anneslia confusa Brltt. & Rose, in N. Am. Fl. 23:70. 1928.

AnncsUa similis Britt. & Rose, loc. cit. 71. 1928.

Small tree or shrub, the branchlets lightly hirsute to subglabrous, longitudinally

striate. Leaves large, bipinnate, the pinnae 10-20 or more (usually about 15)

pairs, opposite, the leaflets numerous (30-60, usually 40-50, pairs)
; petiole usually

about 2 cm. long, pubescent to subglabrous, sulcate above, eglandular; rachls sim-

ilar, 8-15 cm. long; pinnular rachis about 4 cm, long, ridged above, lightly pubes-

cent* leaflets linear, usually about 5-6 mm. long and 1 mm. wide, acute or narrowly

obtuse apically, obliquely truncate basally, glabrous above and below except ap-

pressed-ciliate on the margins, only the midvein prominent, this more or less

central; stipules linear-lanceolate, 4-5 mm. long, glabrous, striate, caducous. In-

florescence a terminal raceme or panicle; peduncles mostly 5-8 mm. long, geminate

or few-fasciculate, subglabrous; pedicels 2-4 mm. long; bracts lanceolate-caducous.

Flowers in few-flowered umbels, purplish-red; calyx broadly campanulate, scarcely

2 mm. long, glabrous, 5-toothed, the teeth broad; corolla 5-lobed, cleft almost to

the base, the lobes elliptic or oblong, 5-6 mm. long, glabrous, the tube about 1 mm.
long; stamens as much as 6 cm. long, united below into a short staminal tube 2-3

mm. long; ovary glabrous. Legume almost 8 cm. long and about 1 cm. wide,

strigose-pubescent, dehiscing as typical of the genus.

Panama to northern Central America and southern Mexico; northern South

America?

culRlQuf: Boquete, Terry & Terry l6j7; Woodson Sf Schery 7^7; R- Chiriqui Viejo,

G. & P. White 112; Allen 4651.

This species is a member of the "Houstoniana complex" (Houstonianae of

Britton and Rose) very common in Mexico and to a lesser extent in northern Cen-

tral America. There arc probably 3 or 4 tenable species in that area, of which C.

Houstoniana dating from 1768 and C. f^ramliflora dating from 1788 are the best
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Fig. 96, Calliandra confusa

known (C. anoinaja and C. strigillosa of the early 18 00's may also be "good"

species, but several additional "species" in this group, proposed by Britton and Rose

and others, seem anything but clear-cut). The southern extension of this com-

plex in Central America (Honduras to Panama) seems to be confined to the single

species here listed. It is impossible to say without examining the type whether or

not the earlier name, C. calothyrstis Meissn., for a South American specimen (col-

lected in 1846 by Kegel in Surinam), can apply to the entity found in Panama.

In describing C. confusa and C, similis, Sprague and Riley seem to have hit

upon two extremes of the same entity. Our cited specimens and others from Costa

Rica to Guatemala appear to be quite intermediate between characteristics described

for these names. Hence it has been necessary to regard C. s'wiilis as a synonym of

C. confusa.
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C. confusa is similar to C. granJiflora, but lacks the floral pubescence of tbat

species. It is quite distinct from other species of Calliauclra occurring in Panama,

being the only species there having a terminal, racemose or paniculate type of in-

florescence. The plant is very attractive because of the showy purplish-red flowers

and fine foliage, and deserves attention as an ornamental.

6. ACACIA Willd.

Acacia Willd. Sp. Pi. 4:1049. 1806.

Numerous synonyms occur for the genus. Segregate genera proposed by Rafincsquc

(Sylva TeUur. 118-120. 1838) include: Cuparilln, Drepapbyla, Ehurnax, Esclcrofui, Gumi-
fcra, Hccatandra, Popofrax, ScfiegaUdy and Zignmloha, Britton and Rose segregates (N. Am.
Fl. 23:85-96. 1928) include: Araciclla, Acaciopsisy Babumiu, Fishlockia, Lucaya, Myrme-
coJi'fiilrofjy Tauroceras, and Fcruracin Britt. & Bro. Leon. Dalla Torre £c Harms furtlicr

list the following synonyms: Arthospriofi Hassk.; ChifojiuNt/jus Lehm.; Farncsia Gasparr.;

Hoopcsiu Buk^kl.; PbyUodocc Link; Sassu Bruce ex Gmelin; Tctrachcilos Lchm.;Vacbdlia
Wight & Arn.

Woody plants, usually armed with scattered thorns or stipular spines. Leaves

(Central American species) bipinnate, the pinnae few or many, opposite, the leaf-

lets mostly small and numerous; petiole in the majority of species bearing some

sort of a gland or glandular field; rachis short or elongate, glandular or less often

eglandular; stipules usually small and caducous but sometimes modified as promi-

nent spines, in the "bull-horn" species these very large and myrmecophilous. In-

florescence basically of axillary, solitary or fasciculate, pedunculate heads, spikes,

umbels or racemes, often appearing paniculate because of suppression of leaves at

terminal and subterminal, floriferous nodes. Flowers small, usually numerous and

dense, predominately whitish or yellowish, normally exceeding the bractlets; calyx

usually campanulatc, sympetalous, 4- or 5-toothed; corolla typically funnclform,

sympetalous for most of its length or in some species 4- to 5-cleft nearly to the

base; stamens diagnostic, numerous, free or rarely somewhat united at the extreme

base; anthers small, rarely glandular; ovary small, the style and terminal stigma

scarcely visible among the stamens. Legume usually oblong to linear, terete or

more frequently compressed or flattened, usually straight, dehiscent and with

slightly elevated margins, the seeds transverse.

Tropics and subtropics of New and Old Worlds, very prominent in Australia.

The genus is highly variable, with many groups of species simulating diverse

other genera (parallel evolution) and reflecting environmental adaptation (xero-

phytism, etc.). It is thus extremely difficult to give a generalized yet definitive

description for the genus (the numerous, free or nearly free stamens being the only

binding characteristic), but it is even more diflficult to establish clear-cut sub-

divisions of or within the genus. Most of the numerous segregates of Acarhj

such as those recognized by Britton and Rose (N. Am. Fl. 23:84. 1928), depend

upon subjective evaluation (viz.: coriaceous vs. cartilaginous; linear vs. oblong;

subtercte vs. turgid; promptly vs. tardily dehiscent; etc.). It becomes highly in-

convenient with these segregates to determine the '*genus," let alone the species,
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except where perfect material (with fruit) and at least modest familiarity with

the group is to be had. Even then many marginal cases exist, where a species may
well fall into either of two '^genera." Thus, for convenience, if nothing else, I

prefer to recognize Acacia in the traditional broad sense, In spite of certain groups

of species forming islands within the genus markedly different from other group-

ings of species.

The species of Acacia usually present considerable variability and intergrada-

tion. It would seem that formulation of species has been unusually inordinate in

this genus. When material from Mexico to middle South America Is examined

and compared, or in areas from which abundant material is available, many specific

distinctions fade. This appears especially true in the segregate genera ^'Acaciclla^^

and ^^Senegalia^* as considered by Britton and Rose. On the other hand, many of

the "bull-horn" species, differing but difficult of separation, may prove constant

with further collections. Collections of all species in Panama are rather meagre,

with the possible exception of species occurring on Barro Colorado Island. It is

as yet not possible to study degree of variation of these species within the country,

nor to confidently correlate single or few collections with better known Mexican

and northern Central American expressions of (presumably) the same entity.

a. Flowers pedicellate; petiole eglanjular; twigs unarmed C'Acaciella'').

h. Leaflets nearly linear (about 6 mm. long and 1 mm. wide), numerous
(frequently 60 or more pairs per pinna), subglabrous; twigs com-
monly subglabrous 1. A. axgustissima

bb. Leaflets oblong or ovate (usually 8-9 mm. long and at least 2 mm.
wide), fewer (9-25 pairs per pinna)

, pubescent; twigs often villous.... 2. A. villosa

aa. Flowers sessile or subsessile; petiole with 1 or more glands; twigs rarely

unarmed,

b. Armament of scattered thorns or lacking; flowers whitish

c. Flowers in short, oblong spikes, comparatively large 3. A. Hayesii
cc. Flowers capitate, small.

d. Leaflets relatively large (usually 10 mm. long), more or less

oblong, pubescent at least below; thorns frequently lacking 4. A. glomerosa
dd. Leaflets small (usually A—6 mm. long), linear or sublinear,

glabrous except often ciliate marginally; thorns usually present.

e. Costa of leaflet exccntric, submarginal; petlolar gland usually

solitary; legume glabrous or subglabrous in age 5. A. ti-nuifolia
ee. Costa of leaflet subcentral, at least apically; petiole frequently

bearing 2 glands; legume tomentulose 6. A, ripa hia

bb. Armament of paired stipular spines; flowers yellowish.

C. Stipular spines slender, usually whitish, solid, not ant-infested;

peduncle not involucrate; in A. farncsiava older branch lets with
axillary "cushions" or short-shoots, and the leaves small (scarcely

6 cm. long), with few pinnae.

d. Leaves less than 6 cm. long, with 2—6 pairs of pinnae

CVachellia") 7. A. farnesiana
dd. Leaves usually 10 cm. long or longer, with 8—60 pairs of pinnae

(^'^Popoiia.x"), Not known from Panama outside of cultivation,

but to be expected there 8. A. macracantha
cc. Stipular spines mostly gross, dark, hollow, myrmecophilous; pedun-

cle involucrate; leaves large (usually 1 dm. long or longer), with
several pinnae {"MyrmecoJcndron*^ except no. 12).

d. Inflorescence capitate; leaflets with a single prominent vein; leaf

rachis glandular.

e. Heads axillary; petiole eglandular..... ,. 9. A. Cookii
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ec. Inflorescence paniculate, the nodes not foliate; petiole bearing

few to several glands 10. A. melanoceras
dd. Inflorescence spicate; leaflets with 2—5 prominent veins; leaf

rachis usually eglandular.

c. Legume turgid-compressed, dehiscent (often tardily), short-

beaked, the pericarp thick; spike thin (about 5 mm. thick),

without protruding bract lets; petiolar gland of 2—3 crateri-

form ncct.iries 11. A. costaricensis

ee. Legume terete, indehiscent, long-beaked, the pericarp thin;

spike stout (almost 1 cm, thick), with protruding bractlcts;

petiolar gland with a solitary, crateriform nectary (''Tauro-

ccras*'). To be expected In Panama 12. A. spadicigera

L Acacia angustissima (Mill.) Kcze. Rev. Gen. PL 3^:47. 1898.

Minwsa angustissimn Mill. Gard. Diet. cd. 8, no. 19, 1768.

filicioiJes Cav. Icon. Pi. 1:55, pi. jS

filiciTUi Willd. Sp. PI. 4:1072. 1806.

1791.

Mimosa picriciua Poir. in Lam. Encycl. Mcth. Suppl. 1:74. 1810.

Acacia glabrafa Schlecht. in Linnaea 12:569. 1838.

Acacia anp^tdosa Bcrtol. Fl. Guat. 42. 1840.

Acacia insignis Mart. & Gal. in Bull. Acad. Brux. 10-:315. 1843.

Acacia jjlicioidcs Trclcasc, Rcpt, Ark. Gcol. Surv. 1888^:178. 1891.

Acacia boliviaua Rusby, in Bull. N. Y. Bot. Gard. 4:348. 1907.

Acaciclla angusUssiifia 'Rrkt. Sc Rose, in N. Am. FL 23:100. 1928.

Acaciclla augulosa Britt. & Rose, loc. cit. 100. 1928.

Acaciclla costariccfuis Britt. & Rose, loc. cit. 101. 1928.

Acaciclla Retnonii Britt. & Rose, loc. cit. 101. 192 8.

?AcacielIa Holtonii Britt. & Killip, in Ann. N. Y. Acad. Sci. 35:140. 1936.

Acaciclla martensis Britt. & Killip, loc. cit. 1936.

Acaciclla saiifafidcrerisis Britt. & Killip, loc. cit. 1936.

Acacia Vifticriana Standi. In Field Mus. Publ. Bot. 18:489. 1937.

Bentliam (Trans. Linn. Soc. 30:532. 1875) further lists tbe following species as

synonyms of A. angtisfissiuia: A, chlorafifba Zucc, A. cuspiJata Schlecht., A. cicgans

Mart. & Gal., A. elegans Schlecht., A. Harfwcgi Benth., A. hirsufa Schlecht., A. birfa

Nutt., A. pcuicillijcra L.ig., A. stipcllata Schlecht., A. tcxcusis Torr., A. utnhcllijcra Kunth.

Wiggins (Contr. Dudley Herb. 3:229—233. 1942) hsts the following names as synony-

mous with several subspecies of A. afrgusfissiwa: Acacia Lcnn?mnii Rose, A. birfa var. Sbrevci

jfrutcscan Kearney & Peebles, A. $ujf sa

Britt. & Rose, A. cilia/a Britt. & Rose, A. biria Brirt. ?: Rose, A. Lonnionii Britt. & Rose,

A. sali'aJorcnsis Britt. & Rose, A. Shrciei Britt. & Rose, A. Siuitbii Britt. & Rose, A, 5;//-

frutcscais Britt. & Rose.

Shrub or tree, the branchJets pubescent or pubcrulent to subglabrous, not

noticeably lenticellate, longitudinally striate or angled. Leaves moderately large,

bipinnatc, the pinnae few to several pairs (about 15 pairs in Panamanian material

cited), opposite or subopposite on the rachis, the leaflets numerous (up to 60 or

more pairs per pinna); petiole up to a few cm. long, puberulcnt, cglandular, sul-

cate above; rachis up to 12 or more cm. long, like the petiole; pinnular rachis 3-9

cm. long, somewhat margined, seemingly eglandular, bearing basally a pair of

stipule-like leaflets; leaflets nearly linear, usually about 6 mm. long and 1 mm.
wide, acute (mostly bluntly so) apically, obliquely truncate basally, glabrous

except ciliate-margincd, dull above and below but darker above, the costa visible

but secondary venation obscure; stipules linear-subulate, mostly 4—6 mm. long.

Inflorescence a terminal or subterminal panicle of pedunculate umbels (heads).

(2 -1 4)
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Fig. 97. Acada an^usiissima

these solitary to few-fasciculate from the (usually) defoUate nodes; peduncles

usually about 1 cm. long; floral bracts obovate-spatulate, little more than 1 mm.

long; pedicels mostly 1-2 mm. long, borne from the terminus of the peduncle in

umbellate or very short-spicate fashion. Flowers few to several per umbel, whitish;

calyx campanulate or turbinate, about 1 mm. long, glabrous or sometimes sparingly

ciliate, the teeth short and broad; corolla funnelform, about 2 mm. long, glabrous,

the lobes divided almost to the base; stamens many, about 4 mm. long, free except

at the extreme base; anthers eglandular; ovary scarcely stipltate, glabrous or

minutely pubcrulent, the style slightly exceeding the stamens. Legume linear-

oblong, 4-8 cm. long and about 1 cm. wide, flat and thin, stipitate, glabrous in

age; the seeds few, transverse.

Mexico to middle South America.

CHiRiQuf: R. Chiriqui VIejo, P. Wbiie 3$, IQO.

After examining Panamanian and Central American material of this species,

and further noting its complicated synonymy, I must agree with Standlcy and

Steyermark (Ficldiana: Bot, 24':5. 1946) that a not-unusually-variable species has

been made difficult by extreme splitting. Exact specific delimitation must await
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the monographer, but again I concur with Standley and Stcycrmark's findings for

Guatemala, In that Panamanian material won't "work" in Wiggins' separation of

A. afi^itstissima from A, filkioiclcs.

2. Acacia villosa (Sw.) Willd. Sp. Pi. 4:1067. 1806.

Mimosa villosa Sw. Fl, Ind. Dec 2:982. 1800.

Acacia lophauthoides DC. Prodr. 2:457. 1825.

Acacia carhonaria Schlecht. in Linnaca 12:571. 18 38, fide Benth.
Acacia Cumingii Benth. in Hook. Lond. Jour. Bot. 1:525. 1842, fide Benth.
Acacia YalcuzucUna A. Rich. Ess. Fl. Cub. 1:462. 1845.
Acaciclla villosa Britt. & Rose, in N. Am. Fl. 23:104. 1928.
Acaciclla Cumirigii Britt. & Rose, loc. cit. 1928.

?AcacicUa Oerstcdii Britt. & Rose, loc. cit. ex char. 1928.

Shrub up to a few m. tall, unarmed, the branchlets heavily pubescent to almost

glabrous. Leaves moderately large, bipinnate, the pinnae 4-10 pairs opposite on

the rachis, the leaflets 9-2 5 pairs per pinna; petiole mostly about 2 cm. long,

pubescent, normally cglandular, sulcate above; rachis similar to the petiole, 2-8

cm. long; pinnular rachis about 4 cm. long, pubescent, usually eglandular; leaflets

broadly oblong or ovate, mostly about 8 or 9 mm. long, more or less inequilaterally

obtuse apically, obliquely rounded basally, subglabrous or lightly pubescent above,

appressed-pilose below, obscurely pinnately veined; stipules linear-lanceolate, 2-3

mm. long. Inflorescence of axillary, pedunculate heads, usually appearing more or

less paniculate towards the tips of twigs because of insertion of peduncles at de-

foliate or imniaturely foliate nodes; peduncles about 2 cm. long, pubescent; head

compact, subglobose or very short-spicatc, about 3 0-flowered. Flowers small,

briefly pedicellate; calyx broadly cupulate, about 1 mm. long, shallcwly 5-toothed,

glabrous, sometimes ciliate; corolla funnelform-campanulate, 2-3 mm. long, gla-

brous except sometimes pubescent apically, deeply 5-parted; stamens numerous,

about 5 mm. long. Legume oblong, 5-6 cm. long and almost 1 cm. wide, flat and

thin, tapered basally, stipitate, lightly pubescent, the seeds transverse.

Southern Central America and West Indies.

According to Rrltton and Rose, this species Is confined to Jamaica, while A.
Cufuingii is recognized as a distinct species known only from the Panamanian type.

We have been unable to examine type material of either of these species, or, for

that matter, of most of the synonyms listed. However, Bentham, author of A,
Ctuniugii, with the accumulation of more material, later reduced his species to

synonymy with A. villosa (Trans. Linn. Soc. 30:532. 1875). There seems to be

no reason for not accepting Bcntham's judgment, at least without reference to

type material. Bentham's type sheet of A. Cumuigii (Cnming 1242) thus becomes
the record on which we base inclusion of A. villosa in Panama. No additional

collections from there have come to our attention. Necessarily, the description

above given is a composite from several sources and does not reflect any given

specimen.

Acacia villosa somewhat resembles A. angnstissiway but can be distinguished

from It in having significantly broader and usually larger, more pubescent leaflets.
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3. Acacia Hayesii Benth. in Trans. Linn. Soc. 30:524. 1875.

Sencgalia Hayesii Britt. & Rose, in N. Am. Fl. 23:114. 1928.

Sencgalia acanthophylla Britt. & Rose, loc. cit. 117. 1928.

Acacia tclonis Standi, in Field Mus. Pub!. Bot. 4:308. 1929,

Acacia acanthophylla Standi, loc. cit. 18:488. 1937.

Liana or scandcnt shrub, armed with small, scattered, recurved thorns, the

branchlets puberulcnt when young becoming glabrous. Leaves large, bipinnate,

the pinnae usually about 10 pairs opposite on the rachis, the leaflets nearly 20 pairs

per pinna; petiole 2 or more cm. long, pubcrulent above, bearing 1 or 2 cupulate,

sessile glands; rachis up to 20 or more cm. long, similar to the petiole, bearing

cupulate glands just below insertion of all or most pairs of pinnae; pinnular rachis

4-5 cm. long, presumably puberulcnt and with occasional small glands at the

distal rachial nodes; leaflets linear-oblong, 8-10 mm. long, somewhat falcate, briefly

mucronatc apically, obliquely subtruncate basally, reportedly glabrous in a frag-

ment of the type but apprcssed-pubcscent below, the costa markedly excentric;

stipules obovate? Inflorescence of 1 to few pedunculate spikes from subterminal,

defoliate or minutely foliate nodes, thus appearing paniculate early; peduncles 1-2

cm. long, puberulcnt; spikes 10—12 mm. long, dense. Flowers subsessile, presum-

ably whitish; calyx cupulate, about 2 mm. long and equally as broad, glabrous,

moderately lobed; corolla cylindric-campanulate, about 4 mm. long, glabrous,

rather briefly lobed; stamens many, 7—8 mm, long. Legume linear-oblong, flat,

thin, stipitate, glabrous.

Panama, Costa Rica, Honduras.

canal zone: Mammee railroad station, S. Hayes s, n.

Examination of a photograph and a fragment of the type shows that specimens

referable to the Fionduran A. felcnsis and the Costa Rican Sencgalia acanthopbylla

constitute a second record for A. Hayesii^ previously known only from Panama.

4. Acacia glomercsa Benth. in Flook. Lond. Jour. Bot, 1:521. 1842.

Sencgalia glomcrosa Britt. & Rose, in N. Am. Fl. 23:116. 1928.

Usually a moderate to large tree, often buttressed, unarmed or sparingly armed

witli a scattering of recurved prickles on twigs and rachis, the branchlets pubescent

when young becoming glabrous with age. Leaves quite large, bipinnate, the pinnae

several to many pairs, the leaflets many (about 30) pairs per pinna; petiole 2-4

cm. long, tomentulose to subglabrous, flattened or sulcata above, bearing 1 (—2?)

sessile gland usually below the middle; rachis up to 20 cm. long, similar to the

petiole, sometimes aculeate below, usually bearing sessile glands above just below

the distal few rachial nodes; pinnular rachis up to 10 cm. long, pubescent, gland-

ular at the distal foliolar nodes; leaflets narrowly oblong or linear-oblong, mostly

about 10 mm. long and 2-3 mm, wide, asymmetrically obtuse or acutish apically

and thus subfalcate, obliquely truncate basally, puberulent or subglabrous above,

appressed-pubescent below, the costa markedly excentric but not marginal, other
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venation visible but obscure; stipules linear, caducous. Inflorescence a terminal

panicle of pedunculate heads; peduncles 5-15 mm. long, tomentulose; heads com-

pact, globose, 12- to 20-flowered, the bracts minute. Flowers small, cream or

white; calyx cupulate, about 1 mm. long, puberulent; corolla funnelform, 2—3

mm. long, pubescent, the lobes about "^^ as long as the tube; stamens many, mostly

5-6 mm. long. Legume linear-oblong, up to 20 cm. long and 3 cm. wide, roundcd-

subcuncate apically and basally, flat, puberulent becoming subglabrous In age, the

margins slightly elevated, the seeds few, transverse.

Mexico to middle South America.

CANAL zone: Barro Colorado Island, Aiilcs lob.

This species is quite variable, and in its extended range exhibits a number of

diverse forms. Apparently it is commonly found as an erect tree, but sometimes

It assumes somewhat the aspect of a liana. Most specimens are unarmed, but not

a few bear scattered, recurved prickles, nor Is this characteristic always associated

with the subscandent habit. The Panamanian specimen cited possesses a longer

pubescence than Is typical for the species either In South America or north of

Panama. It is also "atypical" in being armed and having more than the usual num-
ber of pinnae. Yet It can probably be considered within the specific boundaries

of A. glovicrosa despite uncertainties and perhaps intermcdiacy towards A. tenui-

folr.r. The plant is evidently uncommon in Panama.

Our specimen (and others passing as the species) could almost as well be called

A. polyp/jyila DC. as A, glotfiewsa. In fact, considered over their entire range. It

is doubtful that A. glonicrosa can be maintained as a species distinct from the older

A, polyphylla.

5. Acacia tenuifolia (L.) Willd. Sp. Pi. 4:1091. 1806.

Mimosa tcniujolia L. Sp. PI. 523. 1753.

Acacia pauiculata Willd. Sp. Pi. 4:1074. 1806.

Mimosa grafiJ'isHiqua Veil. Fl. Flum. Ic. 11:/. J/. 1827, fide Benth.
Acacia graudisiliqua Bcnth. in Hook. Lend. Jour. Bot. 1:518. 1842.
Acacia Claimeni Benth., loc. cit. 1842, fide Benth.
Acacia martiniccnm Presl, Bot. Bcmerk. 65. 1844, fide Britt. & Rose.
Acacia microccphala A. Rich. Ess. Fl. Cub. 1:469. 1S45, fide Brirt. & Rose.

Scncgalia tenuifolia Britt. & Rose, in N. Am. Fl. 23:118. 1928.

Tall liana, climbing through tops of trees, the branchlets puberulent or minute-

ly tomentose, armed with broad-based, recurved thorns. Leaves large, bipinnate,

the pinnae 20 or more pairs opposite on the rachis, leaflets numerous (about 70

pairs)
; petiole up to a few cm. long, terete, lightly tomentulose or puberulent,

armed, bearing about 1 cm. from the base a sessile, longitudinally oblong gland;

rachis about 20 cm. long, flattened or subsulcate and puberulent or tomentose

above, armed with thorns, bearing at the uppermost several rachial nodes prominent

orbicular glands; pinnular rachis about 7 cm. long, glabrous below, tomentose

above, eglandular; leaflets asymmetrically hnear, about 4 mm. long and less than

1 mm. wide, broadly and inequilatcrally acute apically, obliquely truncate basally,
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glabrous except ciliate-margincd, the costa excentric, secondary veins prominent

below but not above, dull; stipules caducous. Inflorescence paniculate, up to 3 or

more dm. long, the primary axis armed, tomentulose; ultimate divisions of 1 to

few pedunculate heads from nodes on which leaves have not yet developed;

peduncles mostly 10—15 mm. long, tomentulose; heads several-flowered, globose,

the floral bracts minute. Flowers dense, white; calyx funnclform-cupulate, about

1 mm. long, puberulent ; corolla funnclform, scarcely 2 mm. long, minutely

puberulent, deeply lobed; stamens many, 3—4 mm. long, glabrous, free except at

the extreme base; anthers mostly eglandular (some apparently abortively glandular

in bud); ovary pubescent, long-stipitate. Legume presumably linear-oblong, flat,

thin, non-septate, glabrous in age.

Mexico to middle South America; West Indies.

dari^n: R. Chico, Allcfi 4646; El Real, Allen 961. san blas: Puerto Obaldia, Piitier

4326.

Britton and Rose (N. Am. Fl. 23) and various other authors have not recog-

nized the synonymy of the South American A. paniculata and several Central

American and Mexican "species" which probably represent the Linnean name A.

tcnuifoUa, Yet a comparison of a series of Mexican, Central American, and West

Indian specimens with South American material shows remarkably little difference.

I have thus accepted Bentham's judgment that A. pantcnlata and A. tcnuifoUa arc

the same, and constitute merely one, not overly variable, species.

6. Acacia riparia HBK. Nov, Gen. & Sp. 6:276. 1824.

}Mhi70Sa rctusa Jacq. Enum. PL Carib. 54. 1762, fide Ind. Kew.

Mimosa pauicidata West, Bidr. til Beskr. Ste.-Croix, 312. 1793; non authors, fide Ind. Kew.

Acacia Westiana DC. Prodr. 2:464. 1825, fide Benth.

Acacia guatialupensis DC. loc. cit. 1825.

}Mimosa plana Veil. Fl. Flum. Ic. 11:/. 2c?. 1827, fide Benth.

Acacia quadnglandiilosa Mart, in Flora 20, Beibl. 2:110. 183 8, fide Ind. Kew.

Acacia tubuUfcra Benth. in Hook, Lond. Jour. Bot. 1:520. 1842, fide Macbride.

Acacia sarmcntosa Griseb. Fl. Brit. W. Ind. 221. 1861; non Desf., fide Ind. Kew.

Senegalia riparia Britt. & Rose, In Ann, N. Y. Acad. Sci. 35:144. 1936.

Shrub or tree (or often subscandent) , sparingly aculeate on leaf rachis and

twigs, with small, scattered, recurved thorns, the branchlets puberulent soon be-

coming glabrous, striate. Leaves moderately large, bipinnate, the pinnae 6-20

pairs opposite on the rachis, the leaflets many (mostly 20-40) pairs per pinna;

petiole about 2 cm. long, sulcate above, subglabrous, bearing on the upper side 1

or more (usually 2) sessile, patcUiform, longitudinally oblong glands; rachis up to

15 cm. long, sulcate and puberulent above, bearing glands like those of the petiole

just below the several distal rachial nodes; pinnae usually 4-5 cm. long, eglandular;

leaflets lincar-oblong, 3-7 (usually 4-5) mm. long and about 1 mm. wide, more

or less rounded to broadly acute apically, obliquely rounded or subtruncate basally,

glabrous above and below, usually ciliate marginally and barbate at the base on the

inner margin below, the costa subccntral except at the inequilateral base, it and a
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few remote lateral veins prominent below, dull; stipules caducous or lacking. In-

florescence seemingly a raceme or panicle of pedunculate heads, these 1- to few-

fasciculate from subterminal defoliate or tardily foliate nodes (nodes foliate in ngc

or with fruit)
; peduncle 1-2 cm. long at anthesis, tomentulose; head dense, sub-

globose, about 30-flowered, Flowers sessile, whitish; calyx cupular, 1 mm. long,

pubcrulcnt; corolla funnelform, 3-4 mm. long, puberulent apically, the lobes brief;

stamens many, free, about 6 mm. long. Legume linear-oblong, usually 10-15 cm.

long and 20-25 mm. wide, stipitate, tomentulose, usually sharp-beaked apically,

flat and thin, the margins slightly elevated, the seeds transverse.

Middle South America to southern Central America; perhaps northern Central

America and southern Mexico?

CANAL zone: Barro Colorado Island, Allies 14; Brown 14S; Shatfnck 436; Wctmorc
6 Abbe 205; Woodwortb ^ Vestal 512. CHiRiQuf: San Felix, ?itticr 5141,

Possibly the name Acacia retusa should apply to this species, but inasmuch as

none of the types are available and Bentham himself had only ''ex char." acquaint-

anceship with Mimosa retusa Jacq,, which he listed as synonymous, we do not sug-

gest any change in the familiar name, A. riparia. The species seems to grade into

what commonly passes for A, riparioiJes in northern Central America and Mexico,

differing from it primarily in having a somewhat longer corolla. The Chiriqui

specimen is somewhat atypical, having larger flowers approaching those of A.
Haycsii,

7. Acacia farnesiana (L.) Willd. Sp. Pi. 4:1083. 1806.

Mimosa farnesiana L. Sp. Pi. 521. 1753.

Acacia acicularis W'illd. Enum. 1056. 1809.

YacbclUa farnesiana Wi^ht & Arn. Prodr. Fl. Penins. Tnd. Or. 272. 18 34.

Listed by Bentham (Trans. Linn. Soc. 30:502. 1875) as additional synonyms arc: Acacia
eJulis H. & B., A. lenticeUata F. Mucll., A. leptopbylla DC, A. peduuculata \v'i!lJ.,

Farnesia oJora Caspar., Mimosa peduuculata Poir., Al. scorpioides Forsk.

Shrubs or occasionally small trees, the branchlets frequently somewhat pilose

when young becoming glabrous, prominently lenticellate, armed with slender,

solid (but having a soft pith), whitish, stipular spines up to about 3 cm. long,

these not ant-infested. Leaves moderately small, bipinnate, the pinnae 2-6 pairs

opposite on the rachis, the leaflets mostly 10-20 pairs per pinna; petiole up to 1 cm.
long, terete except somewhat flattened above, usually tomentulose-subhirsute, bear-

ing a sessile, oblong gland above the middle; rachis 1-5 cm. long, similar to the

petiole, usually bearing a gland at insertion of the terminal pair of pinnae; pinnular

rachis 1-3 cm. long, flattened above, often bearing a minute gland just below
insertion of the terminal pair of leaflets; leaflets narrowly oblong, about 4 mm.
long and 1 mm. wide, rounded apically, obhquely rounded or truncate basally,

glabrous except frequently ciliate marginally, the costa prominent but other

venation usually obscure. Inflorescence of axillary, pedunculate heads, these 1 to

few from foliate nodes; peduncles mostly 1-2.5 cm. long, pubescent; heads dense,
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globular; floral bracts narrowly oblanceolate, tipped white-pilose. Flowers small,

yellow, sessile, fragrant; calyx funnclform-cupulate, a'bout 1 mm. long, glabrous

except on the shallow teeth; corolla narrowly funnelform, a'bout 2 mm. long, gla-

brous except on tips of the lobes, the lobes relatively short; stamens many, little

more than 3 mm. long, free except at the extreme base. Legume linear-oblongoid,

up to 6 or 7 cm. long and almost 1 cm. wide, turgid-subtcrete, glabrous, longi-

tudinally conflucnt-striatc, tardily dehiscent, coriaceous, with a sweet pulp, pithy

in age, septate, the seeds transverse.

Southern United States and Mexico to Argentina; West Indies; introduced

into many parts of the Old World.

CANAL zone: Balboa, Sfandley ^0841; Las Cruces Trail, Hunter G? Allen 6S2; Pitiier

2621. cocLE: Penonome, Williams 136. Panama: R, Jagua, Hunter ^ Allen 4/();

Juan Diaz, Standley 3^533^ Nucvo San Francisco, StanJley 3^7^3'

This abundant species is of some economic importance. Leaves and pods serve

as food for stock, while the heavy wood is used for fuel. The bark and legume

are a source of tannin. An exudate from the trunk is reported useful as a mucilage.

In southern France especially the species has been extensively cultivated for the

perfume industry.

Acacia farncsiana is not clearly distinct from what commonly passes as another

Linnean species in Central and northern South America, A, tortuosa, "Without

access to authentic material of these two species, no attempt is made to pass judg-

ment on them. The pod of A. tortnosa is typically pubescent, while that of A,

farucsiana is glabrous and shorter. Yet intermediacy in this character is found, as

well as In other characteristics which are quite different in their extremes. The

unsnarling of these few related species will require more critical study than Is

possible In this Flora.

8. Willd, Sd. PL 4:1080. 1806

Acacia macracantboides Bert. In DC. Prodr. 2:463. 1825.

Poponax macracantboides Brltt. & Rose, in N. Am. Fl. 23:89. 1928.

For multitudinous additional synonyms see Benth. Trans. Linn. Soc. 30:500. 1875.

Small tree, the branchlets armed with small to large, solid, paired stipular spines,

in youth pubescent to subglabrous, later subglabrous and prominently lenticellate.

Leaves moderately large, bipinnate, the pinnae 8— (reportedly) 60 pairs opposite on

the rachis, the leaflets many. Petiole about 1 cm. long, pubescent, canaliculate

above, bearing a longitudinally extended, crateriform gland slightly above the

middle; rachis similar, gland-bearing only at terminal 1 to few rachial nodes;

pinnae 2—3 cm. long, eglandular; leaflets linear or linear-oblong, mostly about 3

mm. long and scarcely 1 mm. wide, rounded or obtuse apically, obliquely rounded

to subtruncate basally, glabrous or lightly pubescent, only the costa prominent;

stipules modified as spines. Inflorescence of axillary, pedunculate heads, solitary

or few-fasciculate; peduncles about 1 cm. long, tomentose, ebracteate (except at

head) ; head orbicular, dense, less than 1 cm. in diameter; floral bracts linear-
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spatulatc, about 1 mm, long. Flowers small; calyx funnclform, about 1 mm. long,

tomcntulose aplcally; corolla tubular-funnelform, about 2 mm. long, glabrous

except on rbc prominent lobes; stamens many, free, about 3 mm. long. Legume

variable, Hncai, reported up to 10 cm. long and 12 mm. wide, subterete, straight

or somewhat curved, usually puberulent and glandular.

Northern South America and West Indies; in a broad sense, possibly also

northern Central America.

CANAL zone: Summit, Lindsay 24g (presumably cultivated: at Canal Zone Experi-

ment Gardens)

.

This very variable species is evidently not known in tbe wild from Panama, but

occurs in Colombia and other portions of northern South America and the West

Indies. It somewhat resembles A. farnesiana, these two species alone (in Panama)

possessing solid stipular spines, A. ntacracafitha is readily distinguished from A.

farucsiana by the larger, multi-plnnular leaves.

9, Acacia Cookii Safford, in Science n. s. 31:677. 1910,

Acacia hnccrophera B. L. Robins., in Proc. Am. Acad. 49:502. 1913.

Myrmccodcndron Cookii Britt. & Rose, in N. Am. Fl. 23:93. 1928.

Shrub or tree, the branchlcts puberulent soon becoming glabrous and heavily

lenticcllate, armed with paired stipular spines, many of these becoming very large,

blackish, hollow, ant-infested. Leaves large, bipinnate, the pinnae about 15 pairs,

the leaflets about 30 pairs per pinna; petiole short, puberulent at least above,

eglandular, sulcate above; rachis 8-15 cm. long, similar to the petiole, bearing

cupulate glands just below Insertion of all or most pairs of pinnae; pinnular rachis

about 3 cm. long, tomcntulose, eglandular; leaflets essentially linear, in the

Panamanian specimen 3-4 mm. long and less than 1 mm. wide (usually about 6

mm. long for the species), asymmetric and bluntly acute apically, obliquely trun-

cate basally, glabrous except ciliate-marglned, the venation obscure; stipules modi-

fied as spines, these when enlarged (ant-infested) briefly connate at the base and

resembling bull horns. Inflorescence of axillary pedunculate heads; peduncles short,

clustered, bearing a 3 -parted involucre near the middle; head very compact, globose.

Flowers small, yellowish; calyx cupular, about 1 mm. long, glabrous; corolla

funnelform, barely exceeding the calyx, glabrous except puberulent on tips of the

lobes; stamens numerous, about 2 mm. long. Legume reported linear, 10-30 cm.

long, somewhat compressed, usually curved, subglabrous, sessile, beaked aplcally,

2-valvate.

Guatemala, British Honduras, Honduras; on basis of cited specimen, Panama.

BOCAS DEL TORo: Changuinola Valley, DunJap 462,

The Panama specimen cited is very poor, and its determination cannot be en-

tirely certain. It appears to match (descriptions and specimens of) A. CooJui

better than A. welanoceras^ tbe only other described species it might likely be. Our
description is of the Panama plant insofar as possible (vegetative characters). The
species is a member of the distinctive "bull-horn" group of Acacias.

(262)



1950]

FLORA OF PANAMA (Legiimlnosae) 277

10. Acacia melanoceras Beurl. in Sv. Vet. Akad. Handl. 1854:123. 1856.

Acacia multiglandulosa Schenck, in Fedde Rep. Sp. Nov. 12:362. 1913, fide Britt. & Rose.

Myrmecodendron melanoceras Britt. & Rose, in N. Am. Fl. 23:93. 1928.

Shrub or sometimes small tree, tKe branchlets pubcrulent when young, armed

with large, terete, hollow, myrmecophilous, stipular spines, these briefly connate at

the base and resembling bull horns. Leaves large, bipinnate, the pinnae normally

at least 15 pairs, the leaflets 15—30 pairs per pinna; petiole 1-2 cm. long, sulcatc

above, usually puberulent, bearing on the upper side a number of conic glands in

one or more rows; rachis similar, as much as 4 dm. long, bearing a conic gland just

below insertion of most pairs of pinnae; pinnular rachis mostly 4-5 cm, long, if

glandular obscurely so; leaflets linear, about 5—6 mm. long and scarcely more than

1 mm. wide, Inequilaterally obtuse aplcally, obliquely rounded basally, glabrous,

dull, with a single prominent vein; stipules modified as large, lustrous, brown or

black spines as much as 4 or 5 cm. long. Inflorescence a terminal, raceme-like

grouping of pedunculate heads, these 1 to few from the axils of defoliate or

minutely foliate nodes; peduncles short, 2—12 mm. long, bearing near the base a

3- to 4-partIte Involucre; heads globular, densely flowered, the floral bracts peltate,

about equalling the flowers. Flowers minute, yellow; calyx cupular, about 1 mm.
long, glabrous or puberulent aplcally, obscurely lobed; corolla funnelform, little

more than 1 mm. long, puberulent aplcally, more prominently lobed; stamens

many, 2-3 mm long. Legume linear-oblong, up to 10 cm. long, slightly com-

presscd-subtcrete, short-beaked, longitudinally striate, glabrous, tardily dehiscent.

Panama.

CANAL zone: Barro Colorado Island, Aviles 2ob; Kenoyer 3/J; France Field, Fairchild

Aug, 1924; Shropshire, Feb, ip4S'

The species Is known only from Panama (types = Billhcrg 2(?9, 182§, from

Portobello, Colon). Possibly one or two species of northern Central America,

such as A. Donnelliana, A. Cookii and A. glohulifera, may prove to be the same

entity; but Insufficient collections are available to pass judgment on this question.

11. Acacia costaricensis Schenck, In Fedde Rep. Sp. Nov. 12:361. 1913.

Acacia panamefjsis Schenck, loc. cit. 362. 1913, fide Britt. & Rose.

Acacia penonomensis Safford, In Jour. Wash. Acad. 4:363. 1914, fide Britt. & Rose.

Acacia Nelsonii Safford, loc. cit. 1914, fide Britt. & Rose.

Myrmecodendron costariccnse Britt. & Rose, in N. Am. Fl. 23:93. 1928.

Shrub or small tree, the branchlets glabrous and laxly lenticellatc, armed with

large, hollow, myrmecophilous stipular spines shaped like the horns of a bull.

Leaves large, bipinnate, the pinnae 4-12 pairs opposite on the rachis, the leaflets

13—24 pairs; petiole almost 2 cm. long, glabrous, flattened or sulcate above, bearing

on the upper side below the middle usually 2—3 conic glands; rachis up to 15 cm.

long, similar to the petiole, usually eglandular; pinnae somewhat lax, glabrous,

eglandular, the axis margined; leaflets linear, usually 8-9 mm. long and only slight-

ly more than 1 mm. wide, Inequilaterally rounded or obtuse aplcally, obliquely
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Fig. 98. Acaciii cosfariccftsis

rounded basally, glabrous and dull above and below, with 2-3 prominent palmate

veins from the base; stipules large, terete spines frequently 3-4 cm. long, those of

a pair fused at the base, lustrous, brownish. Inflorescence of condensed, peduncu-

late, axillary spikes about 3 or 4 cm. long; peduncle usually about 1 cm. long,

bearing a tripartite involucre near the base; floriferous portion elongate, ament-

likc, becoming thicker in fruit; bractlets peltate, equalling the flowers. Flowers

minute, very dense on the spike, yellowish; calyx cupulatc, less than 1 mm. long,

glabrous (or minutely puberulent marginally), obscurely lobed; corolla funnel-

form, little more than 1 mm. long; stamens many, about 2 mm. long. Legume

narrowly oblong, mostly 4-5 cm. long, bluntly and briefly beaked apically, sessile,

slightly compressed-subterete, glabrous but more or less scurfy, longitudinally

striate, pulpy, reportedly 2-valvate but apparently tardily dehiscent, the seeds

obliquely longitudinal.

Mexico to Colombia.

CANAL zone: Chivi-Chivi trail, Maxou ^
CHiRiQuf: Puerto Rcmcdios, Piffier 3378,
PANAMA: R. Abajo, Bro. Paul 267; Bella Vista, Piiticr 6785; Staudlcy 25374; Macbridc

^758 y Nuevo San Francisco, Sfandley 3^737^

This species, a member of the interesting "bull-horn" group very prominent in

northern Central America and Mexico, runs into A, Collhisli (^ A. yncata^icinis)

and possibly A. hirf/pcs and A. Himlsi/ of that region. Three or four species of

Harvey 657Q; Miraflores, Allen 1743.
Penonomc, Williams II3 (photo)

.
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Acacia in Panama have the large, hollow, ant-infested stipular thorns the basis for

such popular names as "cockspur," casa de hormigas^ cormzucloy etc. Of these A.

cosfariceusis can be readily distinguished by the spicate inflorescence.

12. Acacia spadicigera Schlecht. & Cham, in Linnaea 5:594. 183 0.

Acacia nicoyensis Schenck, in Fedde Rep. Sp. Nov. 12:360. 1913.

Acacia ciibensis Schenck, loc. cit. 1913, fide Britt. & Rose.

Acacia furcella Safford, in Jour. Wash. Acad. 4:359. 1914, fide Britt. & Rose.

Acacia Hcrnauclezii Safford, loc. clt. 3 5 8. 1914, fide Britt. & Rose.

Tanroceras spaJicigerum Britt. & Rose, in N. Am. Fl. 23:85. 1928.

Shrub or small tree, the branchlets glabrous, armed with large, hollow, grayish,

paired, myrmecophilous stipular spines connate at the base and resembling bull

horns. Leaves moderate, bipinnate, the pinnae mostly 2-8 pairs, the leaflets many
(12-3 or more) pairs per pinna; petiole about 1 cm, long, glabrous, expanded

above into a large, longitudinally oblong, glandular area bearing a solitary, ex-

tended conic ^'nectary"; rachis a few cm. long, glabrous, sulcate above, sometimes

bearing an orbicular gland at insertion of the lowermost pair of pinnae; pinnae up

to 7 cm. long, glabrous; leaflets linear, 5-10 mm. long and almost 2 mm. wide,

rounded-mucronulate apically, obliquely truncate basally, glabrous, both costa

and secondary veins noticeable; stipules modified as large, myrmecophilous spines

as much as 8 cm. long. Inflorescence of axillary, pedunculate spikes; peduncles

very short, usually about 3 mm. long, glabrous, bearing below the middle a 4-

partite involucre; spikes oblong, mostly about 3 cm, long and almost 1 cm. wide,

gross, spadix-likc, the tips of the bractlets protruding. Flowers very small, very

condensed, presumably yellow; calyx tubular-truncate, about 1 mm. long, glabrous;

corolla included within calyx; stamens scarcely 2 mm. long. Legume oblong,

about 8 cm, long (including beak) and about 13 mm. in diam., stipitate, long-

beaked (the beak about 3 cm. long), terete, indehiscent, pulpy, the pericarp thin,

the seeds transverse.

Mexico, northern Central America, Costa Rica; Panama?

This species is reported by modern authors from Costa Rica but not from

Panama. Bentham incorrectly listed Cuming 12^0 from Panama as A. ^[mdicigeYa

(Trans. Linn. Soc. 30:514), the specimen actually being A, costaricensis. Never-

theless, there remains a distinct possibility that the species docs occur and will

eventually be collected in Panama. As with a number of pulpy legumes, the fruit

of this species is commonly eaten by local peoples in Central America.

SPECIES DOUBTFULLY RECORDED FROM PANAMA

Acacia Hindsii Bcnth. (Fiook. Lond. Jour. Bot. 1:504. 1842) has been reported

from Panam,a, apparently in error. A specimen so determined in the herbarium of

the Chicago Museum of Natural History proved to be A. cosfaricensiSy and no

additional collections from Panama of A. Hiudsii have come to my attention in
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any oi the larger United States herbaria. This species is characterized by having

the legume reputedly dehiscent only along the lower suture, being the only species

among the '*bull-horn" Acacias having this characteristic.

7. MIMOSA L.

Mimosa L. Sp. Pi. 516. 1753.

?Panthocarpa Raf. Neogen. 2. 1825, fide Dalla Torre & Harms.

Eburnax Raf, New Fl. N. Amer. 1:42. 1836, in part-

Lomoplis Raf. Sylva Tell. 118. 1838.

Scnsitiva Raf. loc. cit. 119. 183 8.

Pteromimosa Britt., in N. Am. Fl. 23:171. 1928.

Neomimosa Britt. & Rose, loc. cIt. 172. 1928.

Mimosopsis Britt. & Rose, loc. cit. 174. 1928.

Acanthopteron Britt., loc. cit. 179. 1928.

llaitimimosa Britt., loc. cit. 179. 192 8.

Coarse herbs or shrubs (in Panama), usually sprawling, decumbent to sub-

scnndcnt, heavily or lightly armed (in all Panamanian species except sometimes

M. pusilla) with recurved thorns, variously pubescent. Leaves often sensitive (re-

sponding visibly to touch or other stimuli), bipinnate, the pinnae 1 to many pairs,

opposite, the leaflets 2 to many pairs per pinna; petioles pulvinate, eglandular (in

Panama), usually aculeate; rachis eglandular but often spinose- or subulate-

appendaged; pinnae usually short, pulvinate, the pulvinus commonly setose; leaf-

lets large and few or more commonly small and many, inequilateral basally, if

pubescent usually strigosc; stipules narrow, subpcrslstcnt. Inflorescence of pedunc-

ulate heads (in all Panamanian species) or spikes, these axillary from lower foliate

and/or subterminal non-foliate nodes; floral bractlets usually shorter than the

corolla, subpersistent. Flowers pinkish or whitish, normally sessile, small, numerous,

usually perfect; calyx commonly very minute; corolla several times exceeding the

calyx, usually funnelform, 3-6 (mostly 4) -lobed, the lobes equalling or shorter

than the tube, valvate; stamens as many as or twice as many as the corolla lobes,

free, exserted, the small anthers eglandular; ovary generally short, few- to many-

ovulate, the style about equalling the stamens, the stigma not expanded. Legume

linear to broadly oblong, flat, thin, with persistent margins, usually (as with all

Panamanian species) transversely articulate, commonly setose-spinose.

Primarily western hemisphere from United States to Argentina, especially

abundant in tropics and subtropics; a few species are known from Africa and Asia,

On the whole, the genus presents a rather natural grouping, grading, however,

into certain (generally recognized) segregates such as Schrankia, Many of the

species of Mimosa seem constantly distinctive, while others have evolved into a

number of indistinct forms which are usually graced with (doubtfully tenable)

specific names. As a result considerable condensation is in order, a common con-

dition among most genera of the MiMOSomEAE.

In addition to Bentham's original classical work on the Leguminosae, B. L.

Robinson presented a "Revision of the North American and Mexican species of
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Mimosa'* (Proc. Am. Acad. 33:305. 1898). Britton and Rose in the 'North

American Flora' list about 150 species of Mi?nosa north of South America, of which

9 have been collected in Panama. A number of additional species are known from

neighboring regions, some of which well may be collected in Panama eventually.

Listed from Costa Rica are: M. alb'ula^ M, Calderom, M. dormiens^ M. flavcscertSy

and M. Watsonii. Listed from Colombia by Britton and Killip (Ann. N. Y. Acad,

Sci. 3 5:148-154. 193 6) are: M. albida, M. AnJreana, M. colombiana, M. debilis,

M. dormienSy M. esmeraldae, M. flavescens, M. floribtifiJa, M. pramenensis^ M.

Killifyiiy M. Lawranceana, M. leiocarpa, M. Martensis, M. oligacatitha, M. polycarpa,

M. cpiitensisy M. santanderensisy M. spiciflora, M. temiifloruy and M. TrianaCy a

number of them recognized species of long standing.

a. Pinnae a single pair per leaf.

b. Leaflets 10—40 mm. long, 4—15 mm. wide, 2—6 pairs per pinna;

legume 4—12 mm. wide,

c. Leaflets only 2 pairs per pinna, mostly 3-4 cm. long.

d. Leaflets 10—15 mm. wide, ovate to elliptic (broadest below the

middle); legume mostly 6—10 mm. wide; head more robust.

e. Twigs glabrous or nearly so, copiously armed; leaflets spar-

ingly if at all strigose; floral bractlcts prominent, exceeding

and obscuring the subglabrous buds 1. M. Velloziana
ee. Twigs usually pubescent, sparingly aculeate; leaflets densely

strigose; floral bractlets no longer than and scarcely visible

among the puberulent buds 2. M. albida
dd. Leaflets mostly 4—10 mm. wide, more or less obovate (broadest

above the middle); legume about 4 mm. wide; head less robust.. 3. M. panamensis
cc. Leaflets 3 or more pairs per pinna, mostly 1—3 cm. long 4. M. casta

bb. Leaflets 3—12 mm, long, 1-2 mm, wide, about 16 pairs per pinna;

legume about 4 mm. wide 5. M. pudica
aa. Pinnae 2 or more pairs per leaf, at least on some or most leaves.

b. Rachls very condensed or obsolete, the pinnae thus subdigitate; sta-

mens as many as the corolla lobes.

c. Pinnae no more than 2 pairs; peduncle about 2 cm. long in

maturity 5. M. PUOICA
cc. Pinnae 3-5 pairs; peduncles short, about 1 cm. long 6. M. polydactyla

bb. Rachis approximating or exceeding the petiole, the pinnae compara-
tively remote and quite obviously not subdigitate; stamens twice as

many as the corolla lobes.

c. Slender plants, with shorter thorns and softer pubescence; leaflets

with 1 main vein or costa; pinnae usually 2-5 (1-8) pairs; rachis

approximating the petiole, setiform-appendaged.

d. Corolla membranous, not striate; pubescence not glandular; twigs

strongly angled or terete.

e. Twigs terete or nearly so, scarcely if at all aculeate; pinnae

1—3 pairs; secondary veins of leaflet conspicuous; heads some-

what obconic, conspicuously bracteate 7. M. pusilla

ee. Twigs strongly angled or tetragonal, heavily aculeate; pinnae

usually 4—5 pairs; secondary veins of leaflet obscure; heads

nearly orbicular, inconspicuously bracteate 8. M. invisa

dd. Corolla striate; pubescence almost always glandular-tipped;

twigs subtcrcte : , 9. M. sOMNiANs
cc. Coarse plant, formidably armed and setose-hispid; leaflets longi-

tudinally few-veined; pinnae usually at least 10 pairs; rachis much
exceeding the petiole, spinose at insertion of the pinnae 10. M. pigra
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1. Mimosa Velloziana Mart, Herb, FL Bras, 18 5. 18 37.

Mimosa iha Veil. FL Flum. Ic. 11:/. JJ. 1827, not L.

Woody, vine-like shrub, scandcnt or decumbent, large or small, tbc branchlets

subteretc, glabrous or subglabrous, copiously armed with recurved thorns. Leaves

reportedly sensitive, moderate, bipinnate, the pinnae a single pair, the leaflets only

2 pairs per pinna; petiole up to 5 or 6 cm. long, subglabrous, eglandular, armed

with recurved thorns, conspicuously pulvinate basally, apiculate terminally; pin-

nular axis 1-2 cm. long, appendagcd above the pulvinus, scarcely if at all aculeate;

leaflets asymmetrically ovate-lanceolate, mostly 3-4 cm. long and 10-15 mm.

wide, the inner member of the lower pair very reduced, acute-subacuminatc apical-

ly, obliquely rounded basally, glabrous and darker above, sparingly setose-strigose

or subglabrous and lighter below, setose-ciliate on the margins; stipules ovate,

about 3 mm. long, ciliate. Inflorescence of axillary, pedunculate heads, often few-

fasciculate; peduncles mostly 1-2 cm. long, unarmed, subglabrous; heads ovoid,

compact, multiflorate; floral bractlets linear-lanceolate or hncar-oblanceolatc,

setose-fimbriate, about 2 mm. long. Flowers small, sessile, reportedly pinkish;

calyx exceedingly minute, fimbriate-lobed; corolla funnelform, about 2 mm. long,

subglabrous, the 4 lobes less than Yz the length of the tube; stamens 4, 7-8 mm.

long, the anthers orbicular; ovary setose. Legume oblong, 1-3 cm. long and 8-10

mm. wide, flat, segmented, densely sctose-spinose on the persistent margins but

little if at all so on the segments, otherwise glabrous.

Southern Mexico through Central and South America to Paraguay.

BOCAs DEL TORO: Changuinola Valley, Dunlap 2gj, canal zone: "Chagrcs", Fcndlcr

pi; 'Tanama", Sccmann lOO,

The species usually occurs in clearings, and fast becomes a pest, forming nearly

impenetrable tangles which tear clothing and flesh. It is reported sensitive to

touch, contracting the leaves when disturbed.

Mimosa Velloziana has consistently been regarded as a distinct and tenable

species, in spite of the fact that it docs not always exhibit hard and fast demarca-

tion from certain species of greater antiquity. Remarkably like it, but usually

without prominent, appressed, pectinate floral bractlets are M. scnsifiia L. of Brazil

(usually exhibiting markedly greater pubescence of twig, leaf and legume); M.

albiJa H. & B. ex Willd. of the same general range (also more pubescent) ; M. flori-

humla Willd. = M. sfrigosa Willd. (which, according to Britton and Rose, are

synonyms of M. alhiJa) ; and five or six more recent species. Bentham states

(Trans. Linn. Soc. 30:390. 1875): "[M. sefisifiva, M. Velloziana] and the three

or four following species [which include M. alhiJa] pass so nearly one into the

other that they would probably all have been included by Linnaeus under his M.

scnsifiia" Bentham likewise included AL ']iramcncn$is Karst. of Colombia as but

a variety of M. Velloziana, but Britton and Killip (Ann. N. Y. Acad. Sci. 3 5:150.

1936) recognize it as a distinct species.
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2. Mimosa albida Humb. & Bonpl. ex Willd. Sp. PL 4:1030. 1806.

Mimosa strigosa Willd. Sp. PI. 4:1030. 1806, fide Brltt. & Rose.

Mimosa jloribiinJa Willd. loc. ck. 1031. 1806, not Vent., fide Britt. & Rose.
Mimosa Willdenoivii Poir. in Lam. Encycl. Meth. Suppl. 1:50. 1810.
Mimosa racemosa Schlecht. in Linnaea 12:557. 1838, fide Britt. & Rose.
Mimosa albida van floribunda B. L. Robins, in Proc. Am. Acad. 33:311. 1898, fide Britt.

& Rose.

Mimosa albida var. strigosa B. L. Robins, loc. cit., fide Britt. & Rose.
Mimosa albida van euryphylla B. L. Robins, loc. cit., fide Britt. & Rose.
Mimosa albida var. glabrior B. L. Robins, loc. cit., fide Britt. & Rose.
Mimosa Williamsii Standi, in Contr. U. S. Nat. Herb. 18:105. 1916, not Rusby.
Mimosa Standleyi Macbride, in Contr. Gray Herb. 59:12. 1919.

Usually a slender vine with trailing or clambering stems; branchlets terete,

glabrous or more commonly (Panama) strigose or lightly tomentose, unarmed or

^/o*

Fig. 99. Mimosa albida
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sparingly aculeate (Panama). Leaves moderate, bipinnate, the pinnae a single

pair, the leaflets only 2 pairs per pinna; petiole up to 5 or 6 cm. long, eglandular,

pubescent like the branchlcts, sometimes aculeate, apiculatc terminally; pinnular

axis 1-2 cm. long, appcndagcd above the pulvinus, usually pubescent; leaflets

usually asymmetrically oblong or elliptic, broadly acute or obtuse and briefly

mucronatc apically, obliquely rounded basally, the costa strongly cxccntric, stri-

gosc-pubescent above and more heavily so below; stipules linear to linear-lanceolate,

3-4 mm. long, rigid, erect, pcctinatc-ciliate. Inflorescence of axillary, pedunculate

heads, sometimes few-fasciculate; peduncles mostly 1-2 cm. long; heads ovoid,

compact, multifloratc; floral bractlets sublinear, with subulate tips, scarcely equal-

ling the corolla. Flowers small, sessile, whitish; calyx campanulate, minute; corolla

funnelform, about 2 mm. long, usually 4-lobcd, not striate, usually tomentulose

apically in bud; stamens 4 (5?), mostly 4-6 mm. long, glabrous; ovary glabrous

or subglabrous. Legume more or less oblong, 1-3 cm. long and usually d-l mm.

wide, flat, 1- to few-segmented, short-stipitatc or subsessile, acute and subulate

apically, setosc-strlgosc or sctose-splnose marginally.

Mexico to northern South America.

cocle: Pcnonome, Williams 101,

The cited specimen is the type collection for M. Williamsii Standi. (= M.

SfanJlry/), It appears to be another of the aberrant forms commonly found in

M. alhida, a species known to vary extravagantly. Standley himself, with the

original description of M. Willianisii, stated his species to be closely related to M.

alhiJa. Bcntham (Trans. Linn. Soc. 30:390. 1875) lists Panama as included in

the range of M. alhiJa as he interpreted the species. Without any attempt to

evaluate B. L. Robinson's subdivision of M. albiJa Into varieties, I have here fol-

lowed the 'North American Flora' in pigeon-holing a number of different variants,

including M. Williannii Standley, under the early name of AL albida. Even then

it Is difficult to find any hard-and-fast difference between this species and M.

scfisitiia L. of South America.

M. albida is of a weedy nature, invading cleared and pastured lands where it

often becomes a serious pest In forming nearly impenetrable tangles. Like other

members of the group it is at least moderately "sensitive'* to contact.

3. Mimosa panamunsis (Benth.) Standi, in Contr. U. S. Nat. Herb. 18:104.

1916.

MimoSii ifchilis H. & B. ex Willd. var. pauamcush Benth. in Trans. Linn. Soc. 30:391. 1875.

A sprawling subherbaccous or suffruticose annual, the branchlcts slender, spar-

inglv to heavily hirsute, sparingly to moderately recurved-aculeate. Leaves mod-

ratcly small, bipinnate, the pinnae a single pair, the leaflets only 2 pairs per pinna;

petiole slender, 15-40 mm. long, sparingly armed or unarmed, eglandular; pinnular

axis very short, seldom 5 mm. long; leaflets asymmetrically obovatc to oblong,

usually broadest above the middle, up to 2 cm. long and 4-7 mm. v^'Ide, the inner
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member of the basal pair very reduced, usually obtuse or rounded and briefly

mucronate apically, obliquely rounded basally, strigose-pubescent on both upper

and (more heavily) lower surface, the venation prominent below; stipules linear,

about 4 mm. long, pectinate-ciliate. Inflorescence of axillary, pedunculate heads,

racemose terminally because of non-foUate nodes; peduncles up to 3 cm, long, sub-

glabrous; heads dense, globular; floral bractlets linear-lanceolate, 1-2 mm. long,

pectinate-ciliate- Flowers small, sessile, pinkish-white?; calyx campanulate, minute;

corolla funnelform, about 2 mm, long, membranous, usually puberulent apically,

4- (5?) -lobed, the lobes less than half as long as the tube; stamens 4 (5?), about

6 mm. long, glabrous, the anthers orbicular; ovary subglabrous. Legume oblong,

mostly 1-1.5 cm. long and 3-5 mm. wide, flat, few-segmented, the persistent

margins heavily setose-spinose, the valves less heavily so.

Costa Rica, Panama, and Colombia.

CANAL zone: Ancon Hill, Bro. Celestine 66; Standley 2jigi, 26321 ; Kiltip 12082.
cocLE: Aguadulce, Wittier 4Q^2; Nata, See?nanrt g8. Panama: Corozal Road, Standley

26784, 2gi72; Ktllip J146; northeast of Panama City, Bro, Paid 206. veraguas: Sona,
Allen 1061.

It is possible that the species should be M. senutiva L, (considered broadly) or

but a form of M. albiJa (which in turn does not seem to be clearly distinct from

M. sensitiva). The point is debatable as to whether it is worthy of better than

varietal rank, but as a variety it would seem as much akin to M. alhida or M.

Velloziana as to M. debilis.

4. Mimosa casta L. Sp. Pi. 518, 1753.

Mimosa dmniniciana Desv. In Ann. Sci. Nat. Bot. 9:424, 1826, fide Benth.

Scandent, suffruticosc plants, the branchlets subterete but angled or ridged,

glabrous or somewhat pubescent, densely armed with recurved, broad-based thorns.

Leaves moderately large, biplnnate, the pinnae 1 pair, the leaflets mostly 3-4 pairs;

petiole elongate, as much as 10 cm. long, eglandular, callous basally, aplculatc

terminally, armed like the twigs; pinnae 3-7 cm. long, the rachis pulvinate and

usually aculeate; leaflets Inequilaterally elliptic to oblong-Ianccolate, mostly 10-30

mm. long and 5-15 mm. wide, acute apically, obliquely rounded basally, callous

basally and with a few conspicuous palmate veins, setose-ciliate on the margins,

sometimes with a few appressed setae on the lower surface; stipules narrowly linear-

lanceolate, falcate, commonly about 5 mm. long, striate. Inflorescence of axillary,

pedunculate heads; peduncles short, 5-15 mm. long; heads globular, several- to

many-flowered, the floral bractlets Hnear-lanceolate, 1-2 mm. long. Flowers small,

sessile, dense, whitish; calyx very minute; corolla funnelform, 1-2 mm, long,

glabrous, 4-lobed, the lobes half as long as the tube; stamens 4, about 1 cm. long,

free, glabrous; ovary short, setose, bilateral, the style slightly exceeding the stamens.

Legume oblong, usually 3 0-40 mm. long and about 12 mm. wide, flat, glabrous,

4- to 5-segmented, the margins sctose-spinose and persistent.

Panama and north coast of South America to Brazil; Lesser Antilles.
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CANAL ZONE: Miraflorcs, Pit tier 2ig8; Pedro Miguel, Allen 2,

5. Mimosa pudtca L. Sp. PL 518. 1753.

Bentham (Trans. Linn. Soc. 30:397. 1875) lists tlie following synonyms for M. puJica:

M. enjymlonh Mart.; M. birsuta Mo^^. & Sess.; M. bispiiliila HBK.; M. irriiab'iUs Presl;

M. p7tdibufu{a Willd.; M. strialo-stipula Stcud.; M. tctranJra H. & B.; M. nuijuga Duchass.

& Walp.

Prostrate herb to somewhat suflfruticose, the branchlcts terete, glabrous or

pubescent (often both glabrous and pubescent branchlcts on same plant), heavily

or lightly armed with recurved thorns, the thorns broad-based and black-tipped.

Leaves moderately small, sensitive, bipinnate, the pinnae 1 or (more commonly) 2

pairs, the leaflets mostly about 16 pairs; petiole elongate, up to 4 cm. long, sub-

terete, glabrous or pubescent and sometimes even aculeate, eglandular, with a con-

spicuous basal pulvinus; rachis short (2-3 mm.) or obsolete; pinnae congested, the

pinnular rachis and pulvinus usually setose, with a pair of squami just above the

pulvinus; leaflets linear or linear-oblong, 3-12 mm. long and mostly 1-2 mm.

wide, abruptly acute or subobtusc apically, inequilaterally truncate or rounded

basallv, with 1 or 2 smaller basal veins in addition to the costa, venation remote

but visible below, glabrous except the margins (and sometimes the lower surface)

yellow-setose; stipules linear-lanceolate, falcate, 4-8 mm. long, setose. Inflorescence

of axillary, pedunculate, head-Uke spikes; peduncle about 2 cm. long In maturity;

spikes short, very condensed, many-flowered; floral bractlcts linear-lanceolate or

lincar-oblanceolate, setose. Flowers pinkish, sessile; calyx extremely minute, only

a fraction of a mm. long; corolla funnclform, 1-2 mm. long, glabrous, 4-lobed,

the lobes ribout half as long as the tube; stamens 4, about 7 mm. long, free, gla-

brous; anthers minute, nearly orbicular; ovary small, glabrous, bilateral, the style

about equalling the stamens. Legumes typically in a dense cluster, usually 10-15

mm. long and about 4 mm. wide, flat, glabrous, segmented, somewhat constricted

between the articulated, 1 -seeded segments, heavily setose-aculeate on the margins,

the margins persisting after dispersal of the segments.

Southern Mexico to middle South America; West Indies. Introduced into Old

World tropics; cultivated under glass in temperate regions.

bocas dfx toro: Chiriqui Lagoon, IL von Wcdcl 1492, l6ig^ 2S'0. canal zone:

"Chagres", Fendler g6; Gatun, Hayes ijQ; Las Cruces trail. Hunter & Allen /'26; Quebrada

La Palma, Dodge ^ Allen 1733S. chiriqui: Boquete, Woodson 6 Scbery /'2I; Llanos del

Volcan, Seibert 324, 55/. cocle: Aguadulcc, Pittier 4S61; Pcnonome, Williams lOO,

PANAMA: Chepo, Pittier 4/6o; Taboga Island, Standley 2JOJ2,

This interesting "plant oddity" is well known for its ability to quickly fold

and droop its leaves with contact or other stimuli. Walking through a field of

"sensitive plant" in the tropics one can look back and easily discern the path taken

because of the altered position of the leaves brushed against. The plant shows a

similar response to darkness or disturbance by rainfall. It is frequently kept as a

curiosity, both in the tropics and In greenhouses of temperate climates. The

species is abundant in open lowland areas in Panama, but also occurs at higher
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elevations. It is similar to M. polyJactyla, and is distinguishable from the Mexican

M. affhiis only by a difference in legume setae.

6. Mimosa polydactyla Humb. & Bonpl. ex Willd. Sp. PL 4:1033. 1806.

An herbaceous to sufFruticose plant, the branchlcts terete, pubescent or glabrate,

sparingly or densely armed with broad-based, black-tipped thorns. Leaves mod-

erate or moderately large, sensitive, bipinnate, the pinnae 3-5 (usually 4) pairs

clustered at the apex of the petiole (hence subdigitate) , the leaflets usually about

30 or more pairs; petiole elongate, up to 8 cm. long, eglandular, usually setose;

rachis very condensed, scarcely 3 mm, long; pinnae as much as 12 cm. long, the

basal pinnular pulvinus setose; leaflets linear, 4-9 mm. long and usually 1-2 mm.
wide, usually acute apically, inequilaterally rounded basally, the costa and remote

lateral veins subpromincnt, glabrous except setose marginally and occasionally

below; stipules linear-lanceolate, falcate, about 5 mm. long, setose. Inflorescence

of axillary, pedunculate heads or very short spikes; peduncles short, usually little

more than 1 cm. long; heads dense, many-flowered; floral bractlcts sublinear, setose-

laciniatc. Flowers pinkish or purplish, sessile; calyx extremely minute; corolla

funnelform, about 2 mm. long, glabrous, 4-lobed; stamens 4, several mm. long,

free; ovary glabrous, bilateral, the style equalling the stamens. Legumes typically

in a dense cluster, usually 10-15 mm. long and about 4 mm. wide, flat, glabrous,

segmented, somewhat constricted between the articulated, 1 -seeded segments,

heavily setose-aculeate on the margins, the margins persisting after dispersal of the

segments.

Panama to Brazil.

"WESTLRN PANAMA": Siork, July-Aug. 1923.

Mnuosa polydactyla is apparently less frequent In its range than Is M. [nulica.

It is very similar to M. pnJica, but possesses more numerous pinnae and leaflets and

has shorter peduncles than is characteristic of the latter species.

7. Mimosa pustlla Bcnth. In Bot. Voy. Sulphur, 90. 1844.

Low, prostrate or semi-pros t rate herb, the branchlets glabrous to setose or

lightly hirsute, scarcely armed (thorns, if present, few, nearly straight, weak),

terete or subterete, Inconspicuously lentlcellate. Leaves small, bipinnate, the pinnae

1-3 pairs opposite on the rachis, the leaflets 5-20 pairs per pinna; petiole less than

1 cm. long, glabrous or pubescent like the twigs, terete, eglandular; rachis similar

to the petiole, eglandular but with setiform appendages, the rachial internodes

about equalling the petiole; pinnae remote (i.e. not subdigitate), 5-35 mm. long;

leaflets linear-oblcng, 3-8 mm. long and 1-1.5 mm. wide, broadly acute to obtuse

and briefly mucronulate apically, obliquely rounded or subtruncate basally, glabrous

except often ciliate-margined, the costa and lateral veins quite conspicuous (the

lateral veins curving upward to subparallel the costa); stipules ovate, 2-4 mm.
long, acuminate, longitudinally striate. Inflorescence of solitary, axillary, peduncu-

late heads; peduncles short, rarely even as much as 1 cm. long, pubescent as the
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twigs, ebracteate except at tKc head; head small, more or less obconic, few- to

several-flowered, nearly cnsheathed (at least in youth) by the prominent floral

bracts; floral bracts ovate-lanceolate, usually 2-3 mm. long, subscarious and striate,

usually clliate but otherwise glabrous. Flowers small, pinkish; calyx campanulate,

minute, glabrous; corolla funnelform, 1—2 mm. long, membranous, glabrous, 4-

lobed; stamens 8 (sometimes fewer?), 3-4 mm, long, glabrous; ovary glabrous.

Legume oblong, typically less than 1 cm. long and about 4 mm. wide, flat, setose,

1- to 3 -jointed, the joints separating from the margins in age.

Mexico to Panama.

Panama: Pearl Islands, San Jose Island, 7. M. Jobtjsfon ///j ^^^> 8l8A,

The Johnston collections constitute a new record from Panama for this inter-

esting species, concerning which I. M. Johnston is publishing notes elsewhere (in

mss. as this is written). The species is the smallest, least offensive of any of the

genus In Panama, and is not apt to be confused with other species except perhaps

M. puJica. I have not had opportunity to examine the type of the species, but

there seems little doubt that the name applies to the Panama collections. The

Colombian M. martcusis Britt. & Rose may be a more pubescent variety of Af.

pusilla.

8. Mimosa invisa Mart, in Flora 20:Bcibh 2:121. 1837.

Schnwkia brachycarpa Bench. In Hook. Jour. Bot. 2:130. 1840, fide Benth.

Mimosa diplotricha C. Wright in Sauvalle, An. Acad. Habana 5:405. 1896, fide Britt. &
Rose.

Morongia pilosa Standi, in Contr. U. S. Nat. Herb. 18:105. 1916, fide Britt. & Rose.

Schrankia pilosa Macbridc, in Contr. Gray Herb. 59:11. 1919.

Herb or small shrub, prostrate, decumbent or scandent, the branchlets strongly

angled, subtetragonal, usually lightly pilose (sparingly so on older twigs especially),

copiously armed with recurved thorns. Leaves reportedly sensitive, moderate, bipin-

nate, the pinnae mostly 4-7 pairs opposite on the rachis, the leaflets several to

many (usually about 15—20) pairs per pinna; petiole elongate, 2—5 cm. long,

characteristically exceeding the rachis, eglandular, pulvinate, aculeate; rachis equal-

ling or almost equalling and similar to the petiole, bearing setiform appendages at

insertion of the pinnae; pinnae comparatively remote, mostly 2-3 cm. long, bearing

just above the pulvinus usually paired, setiform appendages; leaflets linear or linear-

oblong, 2-5 mm. long and about 1 mm. wide, bluntly acute or subobtuse apically,

incquilatcrally rounded or subtruncate basally, lightly pubescent or subglabrous,

the costa visible but secondary venation obscure; stipules setiform, about 4 mm.
long. Inflorescence of pedunculate heads solitary to few-fasciculate from older

foliate and subterminal non-foliate nodes; peduncles normally no more than 1 cm.

long, aculeate and usually sparingly pubescent; heads compact, globular, several-

to many-flowered; floral bractlcts oblanccolate, about 1 mm. long, glabrous. Flow-

ers sessile, pink; calyx cupular, much less than 1 mm. long, glabrous; corolla

funnelform, 2—3 mm, long, glabrous, 4-lobcd, the lobes about equalling the tube;
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Fig. 100. Mimosa sovtnrans
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stamens 8, about 6 mm. long, the filaments thickish, the anthers about Yz mm.

long; ovary short, vcrrucose laterally, the style equaUing the stamens, the stigma

narrow. Legume oblong, usually less than 2 cm. long and about 5 mm. wide, flat,

segmented, norn'ially pilose, the persistent margins sctose-splnose,

Mexico to Argentina; West Indies.

BOCAS DEL TORO: Almirantc, Rati'Ice d Stark 4gS. canal zone: Corozal, Sfandlcy

2/'j68; Summit, StanJlcy 26g§l, Panama: Chcpo, Pittkr 4544; Juan Franco Race Track,

Standley 2Jjg8, province unknown: Las Delicias, Carlelort 41

,

Mimosa ini/sa is on the ''continental divide" between Mimosa and Schrankia;

vegetative and floral appearance is that of Scbrankia, but the comparatively broader

legume necessitates inclusion in Mimosa. The species is another "sensitive plant"

or Jormilona^ rather easily distinguishable from M. pudtca by the comparative

remoteness of the pinnae. The plant frequently invades cleared areas, where it

becomes an objectionable weed, potentially a source of severe lacerations to the

unwary. Pittlcr reports various parts or infusions of the plant to be both mildly

toxic and medicinal. M, iniisa has a great many expressive local names, such as

vialici'i ilc mulhcr in eastern Brazil and raspacanilla in lower Central America.

9. Mimosa somnians Humb. & Bonpl. ex Willd. Sp. Pi. 4:103 6. IS 06.

Mimosa palpitans H. & B. ex Willd. loc. cit. 1806, hdc Renth.

Mimosa somnicidosa HBK. Nov. Gen. & Sp. 6:257. 1824, fide Benth.

Mimosa acittijlora Bentli. In Hook. Jour. Bot. 4:^97, 1842, fide Benth.

Mimosa poJocarpa Benth. loc. cit. 1842, fide Benth.

Mimosa quaJrijuga Salzm. ex Benth. loc. cit. 398. 1842, fide Benth,

Decumbent or nearly erect or even subscandcnt herb or subshrub, the branchlets

subtcrete, longitudinally striate, usually pilose with gland-tipped hairs, sparingly

or moderately aculeate with broad-based, recurved thorns. Leaves moderate, bi-

pinnate, the pinnae usually about 4 (2-8) pairs opposite on the rachis, the leaflets

many (20 more or less) pairs per pinna; petioles moderate, 1-3 cm. long, normally

shorter than the rachis, armed and pubescent like the branchlets, otherwise egland-

ular; rnchis 1.5-8 cm. long, like the petiole but less pubescent, bearing a subulate

appendage at insertion of each pair of pinnae; pinnae 1—4 cm. long, setose-splncse

particularly on the pulvinus; leaflets broadly linear, 2-5 mm. long and usually less

than 1 mm. wide, rounded or obtuse apically, obliquely subtruncate basally, gla-

brous or sparingly puberulent, the venation obscure except for the costa; stipules

lanceolate-subulate, about 5 mm. long, pubescent. Inflorescence of pedunculate

heads solitary or few-fasciculate from both non-foliate subterminal nodes and lower

foliate nodes, thus appearing racemose distally; peduncles up to 3 cm. long in age,

most frequently glabrous; heads globular, compact; floral bractlets ovate-lanceolate,

about 1 mm. long, ciliate. Flowers sessile, pink; calyx minute, much less than 1

mm. long; corolla funnelform, about 3 mm. long, glabrous, markedly striate, the

4 lobes about equalling the tube, subrigid and pointed in bud; stamens 8, about 7

mm. long, glabrous, the filan"icnts somewhat thickish. Legume narrowly linear,
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4-7 cm. long and about 4 mm. wide, flat, several-segmented, stipitate, usually

glandular-pubescent and setose when young, less prominently so in age, the per-

sistent margins short aculeate-setose.

Mexico to Argentina.

CANAL ZONE: Balboa, Standley 26063; Fort Kobe Road, Woodson^ Allen & Scibert

1410. CHiRiQUi: Boquete, Woodson ^ Schery /'g6; Pittier 3321. cocle: El Valle de

Anton, Allen 4/0, 28iy. Panama: without data, M.B.G. I0p02gj; "Sabanas", Bro, Paid

SYl Tumba Muerto Road, Standley 2g//'0, province unknown: without locality,

Seemann 10^,

This species is rather well distinguished by the glandular pubescence (usually)

and striate corolla. Along with certain other species it seems to bear the common
name dormilona in Central America, indicating that it too is a "sensitive plant"

responding visibly to contact or other stimuli. It seems to prefer open, moist,

often sandy habitats at moderate elevations,

10. Mimosa pigra L. Cent. Pi. in Amoen, Acad. 4:274. 1755.

Mimosa aspcrafa L. Syst. Nat. ed. 10, 1312. 1759.

Mimosa polyacantha Willd. Sp. PI. 4:1034. 1806, fide Benth.

Mimosa bispida Willd. loc. cit. 1037. 1806, fide Benth.

Mimosa caucscens Willd. loc. cit. 103 8, 1806, fide Benth.

Mimosa pcllita H. & B. ex Willd. loc. cit. 1037. 1806, fide Benth.

Mimosa dliata Willd. Enum. Hort. Berol. 1048. 1809, fide Benth.

Bcntham also lists other African and Far Eastern synonyms.

Shrub to a few meters tall, sometimes scandent, the branchlets usually con-

spicuously setose-hispid and armed with formidable recurved thorns. Leaves re-

ported sensitive, moderate to large, bipinnate, the pinnae up to 15 or even more

pairs opposite on the rachis, the leaflets usually about 25 or 30 pairs per pinna;

petiole comparatively short, seldom more than 1 or 2 cm. long, eglandular, hispid

like the twigs, usually aculeate; rachis 4—2 5 cm. long, similar to the petiole, egland-

ular, the thorns frequently becoming acicular; pinnae 2-7 cm. long, hispid; leaflets

linear, 2-8 mm. long and approximating 1 mm. in width, acute apically, inequi-

laterally rounded or subtruncate basally, appressed-pubescent (especially below)

and setose-cilia te margined, longitudinally few-veined, these veins prominent

below; stipules ovate-lanceolate, as much as 8 mm. long, pubescent. Inflorescence

of solitary or few-fasciculate, pedunculate heads, axillary from foliate and sub-

terminal non-foliate nodes; peduncles up to 5 cm. long in age, hispid; head ovoid,

dense; floral bractlets linear, 2-3 mm. long, pectinate above the middle. Flowers

sessile, whitish; calyx tubular, about 2 mm. long, cleft to one side, laciniate apically,

glabrous; corolla funnelform, about 4 mm. long, short-hispid apically, the 4 lobes

less than Yz the length of the tube; stamens 8, free, the filaments scabrous and

expanded distally; ovary setose-hispid. Legume linear-oblong, mostly 4-7 cm.

long and little more than 1 cm. wide, short-beaked, stipitate, flat, 7- to 20-seg-

mented, densely hispid-setose both on the persistent margins and on the segments.

Mexico to Brazil and Peru; West Indies; Africa and Far East (introduced?).
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CANAL ZONE: *'Chagrcs", FcnJler qS; Frijoles, Bro, Heriberto 84. cocle: Penonome,

Williams 111. PANAMA: between Panama and Chepo, Dodge, Hurrter, Stcycrmark ^ Allen

16684; Bro. Maurice j6l; Tumba Muerto Road, Statnlley 2g8j2,

The species is distinctive except in Mexico where a smaller, less pubescent form

has been regarded as a separate i>pecies (AL BerlanJieri A. Gray) or variety (var.

Berlandieri (Gray) Robins.). The heavy, coarse pubescence and multipinnular

leaf serve to distinguish it from other species through most of its range. M. pigra

quickly when disturbed. It bears, as does M. pud.

p

pica- p.

ope

8. SCHRANKIA Willd.

ScHRANKiA Willd. Sp. Pi. 4:1041. 1806, not Medic. 1792; nom. conserv.

Leptoglottis DC. Mem. Legum. 451. 1825.

Morongia Britt. in Mem. Torrcy Bot. Club 5:191. 1894.

Perennial herbs or subshrubs, often decumbent or clambering, armed with re-

curved thorns, the branchlets usually markedly angulate. Leaves moderate or

moderately small, bipinnate, usually sensitive, the pinnae few or several remote

pairs opposite on the rachis, the leaflets several to many pairs per pinna; petiole

comparatively elongate, in many species exceeding the rachis, aculeate, eglandular;

rachis similar to the petiole, eglandular but with subulate appendages at insertion

of pairs of pinnae; pinnae usually bearing a pair of bract-like mucrons just above

the basal callus; leaflets small, usually inequilateral basally, the venation obscure or

less frequently prominent ; stipules linear-subulate, arcuate, subpersistent. In-

florescence of axillary, pedunculate heads; peduncles short (most South American

species) or moderately elongate (many Mexican and North American species)

;

heads dense, globular; bractlets small, concave but not peltate. Flowers small,

essentially sessile, mostly 5-merous, pinkish, the upper ones perfect, the lower ones

usually staminate; calyx small, nearly campanulate, prominently toothed, usually

glabrous; corolla funnelform-campanulate, sympetalous, the teeth or lobes promi-

nent, usually glabrous; stamens 8-13 (usually 10), free (except perhaps at base),

exserted; anthers small, ovate-orbicular, eglandular; ovary nearly symmetrical,

usually glabrous, several- to many-ovulate, briefly stipitate; style about equalling

the stamens; stigma terminal, not expanded. Legume narrowly linear, terete or at

least turgid, usually aculeate, not jointed, the face of the valves separating from

the margins in dehiscence (thus at length longitudinally 4-valvate), usually with

a brief or elongate acuminate beak; seeds longitudinal, oblong, obliquely truncate,

blackish.

Temperate and tropical North America to middle South America; West Indies;

introduced into Africa, Pacific Islands, and Far East.
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Schrankia is a small genus, distinguisha:ble from Mimosa only with difficulty,

and reliably only in mature fruit. Except that Schrankia has been traditionally

separated from Mimosa, there seems little more justification in recognizing it than

a great many Britton & Rose segregate genera not commonly accepted. As is

typical of most genera of the Mimosoideae, species within the genus are not clear-

cut. Of the 27 species listed by Britton & Rose (N. Am. Fl, 23:138-144) only

a fraction are likely tenable. Two species are reported to occur in Panama, prob-

ably both of them ''good" but possibly grading into "species'* of Mexico and the

United States.

a. Pinnae mostly 2—3 pairs; venation of leaflet except for the costa obso-

lete; legume about 4 mm. wide, long-beaked I, S. leptocarpa
aa. Pinnae mostly 4—5 pairs; leaflet venation delicately reticulate below;

legume 5-6 mm. wide, short-beaked 2. S. hamata

1. Schrankia leptocarpa DC. Prodr. 2:443. 1825,

Leptoglottis leptocarpa (DC.) Standi, in Jour. Wash. Acad. 15:458. 1925.

?Schrankia trijuga Goyena, Fl. Nic. 1:379. 1909.

Perennial, subherbaceous plant, decumbent, straggling or somewhat scandent;

branchlets lightly to heavily armed with recurved thorns, glabrous, angled or sub-

tetragonal. Leaves moderate but slender and lax, bipinnate, the pinnae mostly 2—3

pairs (rarely 1 or 4-5 pairs), the leaflets ordinarily about 10-15 pairs per pinna;

petiole elongate, 2—8 cm. long, subglabrous, generally armed like the branchlets,

eglandular; rachis 1—4 cm, long, similar to the petiole, bearing above at insertion of

the pairs of pinnae 1—2 subulate, stipule-like appendages (these sometimes cadu-

cous)
;
pinnae 1—4 cm. long, callous basally and usually bearing there a pair of

minute, bract- like mucrons; leaflets linear-oblong to narrowly obovate-elliptlc,

3-10 mm. long and 1-2 mm. wide, rounded-submucronate or obtuse apically,

inequilaterally rounded basally, glabrous except ciliate-margined, dull, the venation

obscure; stipules linear-subulate, curved, few to several mm. long. Inflorescence of

axillary, pedunculate heads; peduncles short, mostly about 1 cm. long, eglandular;

heads several-flov/cred, orbicular, the bractlets lanceolate or oblanceolate. Flowers

subsessile, pinkish; calyx campanulate, considerably less than 1 mm. long, glabrous,

irregularly 5-toothed; corolla funnelform-campanulate, about 2 mm. long, gla-

brous, the 5 teeth almost equalling the tube; stamens 10, about 6 mm. long, free,

glabrous, the anthers ovate-orbicular; ovary substipitate, verrucose. Legume

linear, up to 12 cm. long, acuminate-subulate, moderately aculeate, the thorns in

3 rows on each margin with an additional row on each valve, subglabrous, the

valves separating from the margins in dehiscence.

Central America and West Indies to middle South America; introduced into

Old World tropics.

CANAL zone: Ancon, Pit tier 6/6p. cocle: Aguadulce, Pittier 483S; Pcnonomd,
Williams log. Panama: Las Sabanas, Bro, Heriberto 26J; Standley ^JPJJ.
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Certain species of Mexico and tlic soutKern United States are remarkably similar

to S. Icpfocarpa, For example, S. RonTicriana, a number of specimens commonly

passing as S. vucvopbylla (^^ S. borriJula, = S. uncinafa, = S. augustata), and

several Small and Britton & Rose species are difficultly separable from it. Yet the

name S. leptocarba has priority over most possible synonyms, and will likely endure.

Fig. 101. Scbrafjk ia ha mafa

2. ScHRANKiA HAMATA Humb. & Bonpl. cx Willd. Sp. PL 4:1042. 1806.

Mimosa tetragoiia Poir. in Lam. Encyck Mcth, Suppl. 1:56. 1810, fide Bench.

Lepioglottis hamafa Standk in Jour. Wash. Acad. 15:458. 1925.

Slender, clambering, mostly glabrous, herbaceous plant, the branchlets penta-

gonal and copiously armed on the ridges with recurved thorns. Leaves bipinnate,

the pinnae usually 4—5 pairs, the leaflets mostly 10—20 pairs; petiole moderate,

about 5 cm. long, it and the rachis aculeate; rachis usually exceeding the petiole,

eglandular but with interpinnular mucrons; leaflets linear, up to 7 mm. long, acute
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or obtuse apically. inequllatcrally truncate basally, glabrous except sparingly ciliatc

on the margin:*, delicately reticulate-velned below. Peduncles axillary, about 1 cm.

long, pubescent, often aculeate; bead globose. Flowers small, dense, sessile; calyx

campanulate, about Yz mm. long, glabrous, briefly 5-dentate; corolla funnclform,

about 3 mm. long, glabrous, 5-lobate, united below for about % its length; stamens

10, about 6 mm. long, glabrous, free; antbers ovate, about Yz mm. long; ovary

glabrous, briefly stipitate, multi-ovulate, angled, with the style 4-5 mm. long.

Legume 6-10 cm. long and about 5 mm. wide, terete-tetragonal, heavily setose-

aculeate, the beak being about 1 cm. long.

Panama and Colombia.

CANAL ZONE: AncoH, PittscT 686j; Balboa, StanJley 321IJ; Bella Vista, Piper 51 14.
darien: Pinogana, Allen 42JJ. VK^sM.k\ Corozal road, Standley 26/61; Panama, Mac-
bride 2609; Standley 2//'00; Tumba Muerto road, Standley 29702.

Scbranha kamata is reported quite common in Colombia and Panama. It ap-

parently is distinct from S. Icpfocarpa (in having a thicker, more spiny legume,

larger leaves with more pinnae, and leaflets with lateral veins distinct), but may
not be separable from certain Mexican species.

\

9. NEPTUNIA Lour.

Neptunia Lour. Fl. Cochinch. 653. 1790.

Hemidesmas Raf. Sylva Tellur. 119. 1858, in part.

Generally herbs but sometimes somewhat woody, of moist or swampy ground

and sometimes free-floating on ponds or quiet water, the branchlets unarmed, not

lenticellate, in miost species glabrous, occasionally spongy-inflated in submerged

stems. Leaves usually moderate, bipinnate, the pinnae opposite, few, the pairs

moderately remote, the leaflets several to many pairs, small; petiole prominent,

glandular or eglandular; rachis similar to and usually approximating the petiole,

eglandular; leaflets nearly linear, inequilateral basally, usually glabrous but often

ciliate, the venation prominent or obscure; stipules conspicuous, often cordatc-

subclasping, sometimes striate-nerved. Inflorescence of axillary, pedunculate heads

or very short spikes, usually soUtary; peduncles elongate, commonly bearing 2

small or large bracts; heads dense, mostly obovoid, the basal flowers staminate or

sterile and smaller in bud, the upper flowers perfect, larger in bud. Flowers sessile,

usually yellowish, the basal ones with prominent petaloid staminodia, the perfect

ones relatively inconspicuous; calyx synscpalous, more or less cupulate, 5-partcd;

corolla of 5 free petals or these in some cases coherent near the middle (but free

below and above), usually glabrous; stamens or staminodia mostly 10, free; ovary

generally glabrous, the stout style elongate and bearing an expanded stigma.

Legume short and broad, flat, unarmed, 2-valved, not septate nor the valves sep-

arating from tho margins, the seeds transverse.

World tropics and subtropics; in the Western Hemisphere from middle United

States to Brazil,

(281)
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Ncptunia is a small genus, containing 6 or fewer species In the Americas- De-

CandoUe and others included it as a section of Desmanthus, but more recently

it has been generally accepted as a distinct genus. It is unusual and distinctive In

possessing basal flowers of the head with conspicuous petaloid staminodia, and in

preferring aquatic or swamp habitats.

a. Stipules strlate-ncrved; leaflets ciliate, the venation remote but promi-

nent below; petals coherent about at the middle; peduncular bracts

borne above the middle - ' N. pubf.scens

aa. Stipules scarcely nerved; leaflets glabrous, the venation obscure; petals

free; peduncular bracts borne near and below the middle^ or absent.

b. Not floating, the stem seldom developing a spongy outer tissue;

petiole glandular; flowers yellow 2. N. plena

bb. Frcc-floatini;, with a thick spongy outer tissue on the submerged

stem; petiole cglandular or merely callous apically; flowers whitish?., 3. N. prostrata

1. Neptunta I'UBFSCENS Benth. in Hook. Jour. Bot. 4:3 56. 1842.

Neptunia floridaua Small, in Bull. Torrey Bot. Club 25:138. 1898.

Neptunta Ltfulheimeri B. L. Robins., in Proc. Am. Acad. 33:333. 1898.

Neptunta microcarpa Rose, in Cantr. U. S. Nat. Herb. 8:300, 1905.

Slender herb or subshrub, prostrate or ascending from a somewhat woody base,

the branchlets terete, glabrous or pubescent. Leaves moderate or moderately small,

bipinnate, the pinnae 2-4 (normally 3) pairs opposite on the rachis, the leaflets

many (12-40) pairs per pinna; petiole slender, 1-2 cm. long, pubescent or gla-

brous, eglandulur; rachis about as long as the petiole, eglandular, terminally apicu-

latc; pinnae mostly 2-4 cm. long, moderately remote, the axis somewhat alate;

leaflets lincar-oblong, 3-5 mm. long and 1-2 mm. wide, obtuse apically, obliquely

rounded basally, usually glabrous except for a ciliate margin, the venation promi-

nent below but remote; stipules ovate or lanceolate, about 4-5 mm. long, promi-

nently longitudinally striate-nerved, subpersistent. Inflorescence of solitary,

axillary, pedunculate heads; peduncles elongate, up to 6 cm, long in age, usually

minutely 1- to few-bracteate near or above the middle; heads globose to briefly

oblong, bearing dimorphic flowers; floral bractlcts lanceolate or oblanceolate, about

2 mm. long, ciliate or glabrous. Flowers of 2 (3?) types, the few lower ones of

head unisexual and with conspicuous petaloid stamens or staminodia; upper flowers

without petaloid stamens or staminodia, usually perfect (occasionally with pistil

aborted), sessile, yellow; calyx cupulate-funnelform, about 2 mm. long in perfect

flowers, somewhat shorter in basal flowers, prominently 5-lobed, the lobes usually

ciliate; corolla funnelform, about 3 mm. long in perfect flowers, somewhat shorter

in basal flowers, glabrous, 5-lobate, the lobes about equalling the imperfectly

closed tube; stamens (or staminodia) usually 10, glabrous, 5-6 mm. long; ovary

glabrous, subfusiform, the style stout and about cqualUng the stamens. Legume

broadly oblong, mostly 2-3 cm. long and 1 cm. wide or wider, flat, rounded apical-

ly and briefly mucronate, substipitate basally, 2-valved, few-seeded, glabrous, the

seeds transverse and sHghtly oblique.

(in)
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Florida to Texas and Mexico; West Indies; southern Central America; Peru;

southern South America.

cocLE: Aguadulce, Pittier 4g62.

This species is readily distinguished from others of the genus in Panama by the

striate stipules, adherent petals, and ciHate leaflets with prominent venation. The

species much resembles N. lutea of the United States.

2. Neptunia plena (L.) Benth. in Hook. Jour. Bot. 4:355. 1842.

Mimosa plena L. Sp. Pi. 519. 175 3.

Mimosa punctata L. Sp. PI. ed. 2, 1502. 1763.

Desmanthus plenus Willd. Sp. Pi. 4:1045. 1806.

Desmanfbus punctatus "Willd. lac. cit. 1047, 1806.

Mimosa lycopodioides Desf. in Pers. Syn. PI. 2:263. 1807, fide Benth.
Acacia lycopodioides Desv. in Jour. Bot. 3:68. 1814.

Desmanthus polypbylhis DC. Prodr. 2:444. 1825, fide Benth.

Acacia punctata Desf. Cat. Hort. Par. 300. 1829.

Mimosa adenanthera Roxb. Fl. Ind. 2:5 54. 18 32, fide Benth.
Neptunia polyphylla Benth. in Hook. Jour. Bot. 2:129. 1840,

Neptunia surinamensis Steud. in Flora 26:759. 1843, fide Benth.

Desmanthus comosus A. Rich. Ess. PL Cub. 475. 1845, fide Griseb.

Subprostrate or ascending subshrub of swampy habitats, the branchlets gla-

brous, not Icnticellate. Leaves moderately small, bipinnate, the pinnae 2-4 (mostly

3) pairs opposite on the rachis, the leaflets 10-25 pairs per pinna; petiole 1-2 cm.

long, glabrous, somewhat flattened above, bearing a sessile, orbicular gland apically

just below insertion of lowermost pair of pinnae; rachis 1-4 cm. long, similar to

the petiole^ cglandular (except for gland already noted at apex of petiole), termi-

nally apiculate; pinnae 1-5 cm. long, the pairs moderately remote from one an-

other; leaflets linear or linear-spatulate, 3-10 mm. long and 1-2 mm. wide, rounded

or obtuse and usually very briefly mucronate apically, obliquely subtruncate basally,

glabrous, all venation obscure; stipules obliquely ovate-lanceolate and subclasping,

usually about 5 mm. long. Inflorescence of axillary, pedunculate heads or very

short spikes; peduncles up to 10 cm, long in age, glabrous, conspicuously bibract-

eate below the middle; heads dense, the floral bractlets obovate-lanceolate, little

more than 1 mm. long. Flowers sessile, yellow, the upper ones perfect, the lower

ones staminate or infertile and with 10 conspicuous petaloid staminodia 7—8 mm.
long; calyx cupulate, about 1 mm. long, 5-lobed, glabrous; corolla of 5, free,

spatulate petals about 3 mm, long, glabrous; stamens 10?, 4-5 mm. long, glabrous,

the anthers almost 1 mm. long; ovary glabrous, dark; style stout, exceeding the

stamens; stigma expanded, truncate. Legume oblong, 2—4 cm. long and about 1

cm- wide, apiculate, flat, glabrous, conspicuously stipitate, 2-valved, the seeds

several, transverse.

Mexico and Guatemala, West Indies, Panama and Colombia to Brazil.

COCLE: Penonome, Williams p7-

(2^3)
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This species characteristically grows in marshy, open areas such as the shallow

ponds of the savannas. N. plena can be distinguished rather readily from other

species of Nepttinia, except N, prostratay by a variety of characters. However,

occasionally plants appearing identical with N". plena (or other species) will develop

the thick, fleshy, floating stems characteristic of N. prostrata. This stem char-

acteristic has been the chief means of distinguishing N. prosfrata,

3, Neptunia prostrata (Lam.) Baillon, in Bull. Soc. Linn. Paris 1:356. 1883.

Mimosa prostrata Lam. Encycl. Meth. 1:10. 1783.

Neptunia oleraeea Lour. Fl. Cochinch. 654. 1790.

Mimosa nutans Vahl, Symb. 3:102. 1794 (L.f. Suppl. 439. 1781. ~ nomen nudum),

Miftiosa lacustris H. & B. Pi. Aequin. 1:55. 1806.

Desmanthus lacustris Willd. Sp. PI. 4:1044. 1806.

Desmantbus nutans Willd. loc. cit. 1806.

Mimosa aquatica Pers. Syn. Pi. 2:263. 1807, fide Benth.

fer DC. Prodr. 2:444. 1825, fide Bcnth.

1830-33.
Acacia lacustris Dcsf. Cat. Hort. Paris, 301. 1829.

Neptunia stoloniferu Guill., Perr. & Rich. Fl. Seneg. 2 39.

Prostrate, floating herb or ''subshrub," the submerged stems spongy-inflated

with a pithy outer surface, bearing nodular roots, the above-water stems glabrous,

flexuous, not lenticellate. Leaves moderate, 2-ranked, bipinnate, the pinnae mostly

3 pairs opposite on the rachis, the leaflets usually about 15 pairs per pinna; petioles

mostly 2-3 cm. long, glabrous, somewhat flattened above, cglandular or with an

apical callus just below insertion of the basal pair of pinnae; rachis similar to and

approximating the petiole; pinnae usually 2-4 cm. long, the pairs moderately re-

mote from one r.nothcr, glabrous; leaflets linear or linear-spatulatc, 3-12 mm. long

and 1-3 mm. wide, rounded or obtuse and often briefly mucronulate apically,

obliquely rounded or subtruncate basnlly, glabrous, the venation obscure; stipules

inequilaterally ovate-lanceolate, generally about 5 mm. long, glabrous, not striate.

Inflorescence of axillary, pedunculate heads or very short spikes; peduncles elongate,

as much as 15 cm. long, glabrous, usually bearing near or below the middle 2 rather

small bracts; heads obovoid in bud, dense, bearing staminate or infertile flowers

basally and perfect flowers apically. Flowers sessile, bi-(tri?) -morphic, reportedly

whitish fading yellow; calyx of perfect flowers, cupulate-funnelform, about 2 mm.

long (smaller in basal flowers), glabrous, 5-lobed; corolla of 5 lincar-spatulate

petals, about 4 mm. long, glabrous; stamens of perfect flowers about 10, 7-8 mm.

long; staminodia of basal flowers normally 10, petaloid, as much as 15 mm. long,

glabrous; ovary glabrous; style exceeding the stamens; stigma expanded, truncate.

Legume oblong, 10—2 5 mm. long and about 8 mm. wide, flat, somewhat curved,

stipitate, briefly beaked, glabrous, few-seeded, the seeds transverse.

World tropics. Tn Western Hemisphere: Mexico and Guatemala, West Indies,

Panama and Colombia to Peru and Brazil.

cocle: Aguadulce, Woodson, Allen & Seibert l2op.

There is some question as to whether the cited specimen may more properly
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belong to this species or to iV, plena. The floating nature of the spongy, inflated

stem, however, warrants its inclusion as N. prostrata. Probably N, prostrata is

not a valid species, but merely a form of N. plena growing floating in water and

assuming a prostrate position.

10. DESMANTHUS Willd.

Desmanthus Willd. Sp. PL 4:1044. 1806, nom, conserv.

Acuati Medik. Theodora, 62. 1786.

Darliugtouia DC. in Ann. Sci. Nat. Bot. 4:97. 1825.
Aeuania Ktzc. Rev. Gen. PL 1:158. 1891.

Perennial, small, usually diffuse or decumbent shrubs, or subherbaceous. Leaves

moderately small, bipinnate, the pinnae one to many pairs opposite on the rachis,

the leaflets few or many pairs, opposite; petiole short, either it and/or the rachis

bearing one or more subcupular glands, very rarely eglandular; leaflets small, ob-

scurely veined In most species, glabrous or infrequently pubescent; stipules seti-

form. Inflorescence of axillary, pedunculate heads, the peduncle usually slender;

head dense, usually few-flowered, the flowers more or less erect and the head then

less than hemispherical; floral bracts nearly lanceolate, apparently never peltate as

In most species of Leticaena. Flowers small, sessile, whitish or greenish; calyx

synsepalous, more or less campanulate, 5-dentate; corolla essentially polypetalous,

5-parted, valvale, the petals narrowed basally; stamens 5 or 10 (staminodes 5 or 0),

free, normally exceeding the perianth; anthers comparatively larger as in Lencaena,

not smaller as in Acac/ay eglandular; ovary subsessile, bilateral, several-ovulate,

usually glabrous; style thickened above Into a truncate-concave stigma. Legume
small, linear, flat, 2-valved, straight or curved, sometimes somewhat constricted

between the seeds, dehiscent from the apex (the rather thin, dehisced valves sub-

perslstcnt), subscptate or continuous; seeds usually oblique, compressed.

World
World

Desmanthus is obviously close to Lencaena, the basic floral and fruit characters

being almost identical. However, whereas Laicaena consists chiefly of arborescent

species, species of Desmantfms are small shrubs or subherbaceous. In Central

America additional characters serve to rather readily separate these genera, the

more obvious of which are used in the key to the genera.

Desmanthus is a small genus, but exceedingly troublesome from the standpoint

of specific delimitation. As collections have accumulated it has become apparent

that many of the characters on which species had been formulated do not hold

constant, and that intergradatlon Is rampant between almost all "species." Two
specimens may appear distinct, but usually "connecting" specimens exhibiting

all degrees of intergradatlon can be found to link them. Thus, for practical

reasons, if no other, not more than a handful of species appear worthy of recog-
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nition, and even these may not be readily distinguishable. On the basis of general

observation of the genus the three "species" reportedly occurring in Panama are

here combined under the oldest name, which thus considered is the only species

known from Central America.

L Uhsmantiius virgatus (L.) Willd. Sp. Pi. 4:1047. 1806.

Mimoh! lirgata L. Sp. Pi. 519. 175 3.

Wvnna pcniawhuratia Mill. Card. Diet. cd. 8, no. 3. 1768, not L., fide Bntt. & Rose.

Mimosa angusfhiliqua Lam. Encycl. Meth. 1:10. 1783.

Acuan firgafinii Mcdik. Theodora, 62. 1786.

Acacia I'ir^ata Gacrtn. Fr. & Scm. 2:317. 1791.

Dcsmanlhus dcpressus H. & B. ex Willd. Sp. PI. 4:1046. 1806.

Desmanihus diffiisiis Willd. loc. cit. 1806.

Mivuna deprcssa Poir. in Lam. Encycl. Meth. Suppl. 1:58. 1810.

Desnunif/uis sf rictus Bertol. Giorn. Arcad. 21:190. 1824.

Desmaitthus IcptophyUus HBK. Nov. Gen. & Sp. 6:264. 1824, fide Bcnth.

Dcsmanthus tcncUus DC. Prodr. 2:445. 1825.

Acacia angustisiliqita Desf. Cat. Mort. Paris, ed. 3, 300. 1829.

Desman thus pratorum Macf. Fl. Jam. 1:311. 18 37.

Acacia depaupcrata Mart. In Steud. Norn. Bot., ed. 2, 4. 1841, fide Bcnth.

Desmanfbus virgatus strict us Griscb. Fl. Br. W. Lid. 218. 18 60.

Acacia Icptospcrma Bcllo, In Anal. Soc. Esp. Hist. Nat. 10:265. 1881.

Acuatt deprcssum Ktze. Rev. Gen. Pi. 1:158. 1891.

Acuan latum Britt. & Rose, in N. Am. Fl. 23:132. 1928.

Acuan bahamcuse Britt. & Rose, loc. cIt. 1928.

Acuan insularc Britt. & Rose, loc. cit. 133. 1928.

Small shrub or subherbaceous, nearly erect or more commonly diffuse or de-

cumbent, the branchlcts essentially glabrous, angled or subtetragonal, scarcely

Icnticellate. Leaves moderately small, bipinnate, the pinnae 1-7 (mostly 2-4)

pairs opposite on the rachis, the leaflets mostly 10-20 pairs per pinna; petiole

usually no more than 5 mm. long, subtercte, perhaps ciliate above, bearing apically

at insertion of the lowermost pair of pinnae a large or small, orbicular to obovate,

cupulate or patcUiform, sessile gland; rachis usually flattened and lightly pubescent

or ciUate above, cglandular (except for gland already described at juncture of

rachis and petiole), apiculate from the lower side apically; pinnae 1-4 cm. long;

leaflets linear or linear-oblong, 2-8 mm. long and mostly 1-2 mm. wide, obtuse or

rounded apically, obliquely truncate basally, glabrous except usually ciliate, th

costa but not secondary veins visible; stipules jetiform, mostly 3-5 mm. long.

Inflorescence of axillary, pedunculate heads towards the tips of the twigs; pedun-

cles up to 6 cm. long (in age), usually scatteringly pubescent; head small, dense,

few-flowered, the flowers all erect; floral bractlets lanceolate, about 2 mm. long,

subrigid. Flowers whitish, sessile; calyx cupular-tubular, 2-3 mm. long, glabrous

or subglabrous, prominently dentate; corolla of 5 essentially free, obovate, glabrous

petals 3-4 mm. long; stamens 10, free, glabrous, the filaments 6-7 mm. long;

anthers ovate, almost 1 mm. long, glabrous; ovary linear-oblong, about 3 mm.

long, curved, glabrous, bilateral; style about 5 mm. long, expanded apically Into

a truncate stigma. Legume linear, mostly 4-6 cm. long and 3-4 mm. wide, flat,

glabrous, short-beaked, dehiscent on both valves, the seeds oblique.

(286)
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Florida and Texas to Argentina; West Indies; Galapagos; probably introduced

Isewbeisewnere.

CANAL zone: Balboa, Standley 2Jl^Yy S^H^^ cocle: Aguadulce, Vitticr 4970,
PANAMA: Matias Hernandez, Pittier 6go6; Las Sabanas, Standley JoSqj; Bro, Paul 598.

A fairly common but inconspicuous weedy plant in Central America, generally

flowering during the rainy season.

Standley and Steyermark, following Fawcett and Rendle, bave recently recog-

nized the synonymity of D. Jepressus and D, virgatus. My observations similarly

indicate tbat no reasonably distinct boundary exsits between these two species.

Perhaps D. Jcprcssics could be profitably reduced to varietal status under D. vir-

gafusy for the name well reflects a tendency within the species-complex towards

more diffuse habit, smaller (fewer pinnae) leaves, and less prominent rachial gland.

However, I cannot say into which category Panamanian specimens would likely

fall.

11. LEUCAENA Benth.

Leucaena Benth. in Hook. Jour. Bot. 4:416. 1842.

Kyncholeiicaena Britt. & Rose, in N. Am. Fl. 23:130, 1928.
Caudoleucaena Britt. & Rose, loc. cit. 1928.

Unarm.ed shrubs or trees, glabrous or pubescent. Leaves bipinnate, the pinnae

few or several pairs opposite on the rachis, the leaflets few and large or many and

small; petiole evident, usually glandular; rachis pronounced, glandular or egland-

ular; pinnular rachis often gland-bearing; leaflets linear to ovate, pubescent or

glabrous, usually dull. Inflorescence of axillary or racemose pedunculate heads;

peduncles usually stout, solitary or fasciculate, ebracteate except at the base of

the head; head globular, dense, the floral bractlcts evident, usually peltate. Flowers

valvate, white; calyx subcampanulate, markedly sympetalous but 5 -toothed, usually

pubescent aplcrlly; corolla of 5 narrow, essentially free petals; stamens 10, free,

exserted, the anthers relatively large, pubescent or glabrous; ovary stipitate, gla-

brous or pubescent, inequilateral (bilaterally symmetrical) , multlovulate; style

thicker than the filaments, gradually expanded into an obliquely truncate stigma.

Legume linear to oblong, straight, flat, thin, dehiscent from both margins, the

seeds usually nearly transverse.

Chiefly New World tropics and subtropics; a few species described from the

Far East, and some introduced into various parts of the world.

This comparatively small genus, a well recognized segregate of Acacia, super-

ficially resembles Albizzia. The flowers, however are very diflferent from those of

AlbizziUy and afford the diagnostic criteria for the genus. Only two species arc

known from Panama.

a. Leaflets small, sublinear, 8—15 mnl. long, about 15 pairs per pinna 1. L. glauca
aa. Leaflets larger, nearly ovate, 15—40 mm. long, about 4 pairs per pinna.... 2. L. multicapitula
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L Leucaena glauca (L.) Bcnth. in Hook. Jour. Bot, 4:416. 1842.

Mimosa glauca L. Sp. PI. 520. 1753.

Mimosa Icucoccphala Lam. Encycl. Meth. 1:12. 1783,

Acacia glauca Willd. Sp. PL 4:1075. 1806.

Acacia Icucoccphala Link, Enum. 2:444. 1822.

Shrub or tree, the branchlets tomentulose becoming less pubescent in age, mod-

erately Icnticellate, Leaves large, bipinnate, the pinnae 5-10 pairs opposite on the

rachls, the leaflets about 15 pairs per pinna; petioles mostly 3-4 cm. long, pubcru-

Icnt, sulcatc or flattened above, usually bearing a sessile, conic gland aplcally just

below insertion of the basal pair of pinnae, but this frequently absent; rachis up

to 15 cm. long or longer, similar to the petiole, eglandular; pinnae up to 10 or 12

cm. long, the pinnular rachis bearing a small, pateUiform gland aplcally at insertion

of the terminal pair of leaflets; leaflets Hncar-elllptic, 8-15 mm. long and 2-3 mm.

wide, inequilatcrally acute or subobtuse basally, acute aplcally, subglabrous, dull,

usually clliate-rnarglned, the costa (and perhaps 1-2 smaller basal veins) promi-

nent, the secondary venation obscure; stipules small, ovate, pubescent. Inflores-

cence of large, pedunculate heads, 1-3 axillary from subtermlnal nodes; peduncles

about 4 cm. long in age, stout, tomentulose; heads orbicular, dense, almost 2 cm.

in diameter, the receptacle expanded. Flowers white; calyx tubular-campanulate,

1-3 mm. long, quite briefly dentate, pubescent aplcally; corolla of 5 free petals,

these linear-spatulate, about 5 mm. long, puberulent without; stamens 10, 7-8

mm. lone, <:Iabrous, the anthers ovate-oblong, about 1 mm. long; ovary Inequi-

lateral, pubescent aplcally, many-ovulate; style thick, expanding gradually into a

broad, obliquely truncate stigma. Legume linear, about 15 cm. long and nearly

2 cm. wide, minutely puberulent, stipltate, briefly apiculate, flat and thin, de-

hiscent on both margins, the seeds somewhat obliquely transverse.

Tropical America; introduced Into various parts of the world.

CANAL zone: Balboa, Allen 2^^6; Staiulley 30QI2.

The species Is frequently cultivated. Standley reports a widespread popular

belief in Central America that consumption of this species by horses, mules, and

pigs will lead to loss of their hair.

2. Leucaena multicapitula Schery, sp. nov.

Arbor vcl frutex ramis teretibus primo tomentulosis dcnique subglabrls; foliis

magnis distichis bipinnatls, pinnis plcrumque 6 vel 8, follolis 6-10, petlolis 2-3

cm. Icngis tomentulosis subglabrlsve 1-glanduliferis, rhachibus ca. 6 cm, longis,

cglanduliferis, foliolis ovatis vel ellipticis, 15-50 mm. longis, 7-25 mm. latls, basi

Inequilnteralltcr late acutis apice plcrumque acutis, supra leviter puberulentis subter

dense cnnescenti-puberulcntis; Inflorcscentia 3-composita, capitulis ultimis pcdunc-

ulatis fasciculatis, pcdunculis tomentosis bracteatis solum subtus capitulos, capitulis

orbicularibus ad 1 cm. diamctro crebrls, bracteis peltatis; floribus parvis albis scssili-

bus; calycc inl undibuUfcrmi-campanulato ca. 1 mm. longo; petalls 5 lineari-

oblongis ca. 2 mm. longis glabris; staminibus 10, libcris 3-4 mm. longis glabris,

(2S8)
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Fig. 102. Leucacna 7nuUicapi/ula

anthens magnis pubescentibus giaonsve, ovanolabri inaequilatcrali glabro brcvi-

stipitato, stigmatc oblique truncate; legumlne late linear! ca. 12 cm. longo et 3

cm. lato tcnui glabro.

Unarmed tree or shrub, the branchlets tomcntulose when young becoming sub-

glabrous, moderately lenticellatc, terete. Leaves 2-ranked, large, bipinnate, the

pinnae normally 3-4 pairs opposite on the rachis, the leaflets 3-5 (mostly 4) pairs

per pinna; petiole about 2-3 cm. long, terete, tomentulose, becoming subglabrous,

bearing a sessile, conic gland slightly below insertion of the lower pair of pinnae;

rachis about 6 cm. long, similar to the petiole, eglandular or with a sohtary gland

at insertion of terminal pinnae; pinnular rachis 2-8 cm. long, puberulent or sub-

glabrous, bearing a conic gland apically just below insertion of the terminal pair
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of leaflets; leaflets ovate or elliptic, 15-50 mm. long and 7-25 mm. wide, broadly

and somewhat inequlLiterally acute basally, acute apically (occasionally rounded

on same leaf), dull, densely canesccnt-pubcrulent below (at least In young leaflets)

and to a lesser extent above, lighter below than above; stipules caducous. Inflores-

cence thrice compound, consisting of several terminal and subtcrminal racemes

of few-fasciculate pedunculate heads; peduncles about 1 cm. long, tomentosc,

ebracteate except just below the head; head orbicular, less than 1 cm. in diameter,

dense, beset (in bud) with pubescent, peltate bracts. Flowers w^hitish, sessile,

small; calyx funnelform-campanulate, little more than 1 mm. long, puberulent on

the teeth, the 5 teeth about as broad as long; corolla of 5 Uncar-oblong or linear-

spatulate petals, these about 2 mm. long, glabrous; stamens 10, free, 3-4 mm.

long, glabrous, the anthers ovate, somewhat less than 1 mm. long, pubescent or

glabrous; ovary inequilateral, glabrous, short-stipitate, the style stout, the stigma

obliquely truncate. Legume broadly linear, about 12 cm. long and almost 3 cm,

wide, flat and thin, glabrous.

Panama,

CANAL zone: Barro Colorado Island, Bailey & Bailey 281; Miratlores, P, White IJj

(Gray Herb., type); G. Wbiie 165 (Gray Herb., cotype). darien: RIo Chico, Allen

4642, 50SS.

It is not clear just how closely this species is related to other South American

species such as L. canescem Benth. and L. frichodcs (Jacq.) Bcnth. or to a num-

ber of similar or little-known northern Central American and Mexican species

described by Britton and Rose and others, many of them doubtfully tenable. It

has been impossible, however, to find anything matching the cited specimens in

the larger herbaria of the United States. The Darien specimens are somewhat dif-

ferent from the Canal Zone specimens, but it is not deemed wise to consider them

yet another species. The species is particularly distinguished by the inflorescence,

which forms a thrice-branched terminal panicle of heads. No other species of the

genus possesses this very branched Inflorescence, and in some cases the pedunculate

heads are merely axillary. Nor Is the dense but fine pubescence of the lower leaf

surface In L. multicapitula similar to that of any other species of which I have

been able to examine specimens. Most species have glabrous leaves or a looser,

longer pubescence.

12. PROSOPIS L.

Prvosopis L. Mantissa, 10. 1767.

Mitostax Raf. Sylva Tell. 120. 1838, fide Dalla Torre &: Harms.

Neltiima Raf. loc. cit. 119. 1838.

Pleuronienes Raf. loc. cit. 144. 183 8, fide Dalla Torre & Harms.

Spirolohiiim Orblgny, Voy. Amcr. Mcrid. 7, p. 1, Sort. Patagon., ^ /J. 1839, fide Dalla

Torre & Harms.
Algarohia Benth. Pi. Hartweg. 13. 1839.

Sfrnmbocarpa Engelm. & Gray, In Bost. Jour. Nat. Hist. 5:243. 1845.

Soprolm Britt. & Rose, In N. Am. Fl. 23:182. 1928.

(290)



19 50]

FLORA OF PANAMA (Lcguminosae) 305

Trees or shrubs, armed or rarely unarmed. Leaves bipinnate, the pinnae 1 to
4

several pairs, opposite, the leaflets few or many pairs per pinna; petiole prominent,

usually glandular; rachis present or obsolete; leaflets generally small, glabrous or

less frequently pubescent; stipules small, caducous, modified as spines, or in some

species apparently lacking. Inflorescence of axillary, pedunculate heads, spikes, or

even racemes. Flowers small, 5-parted, sessile or substipitate, yellowish or whitish;

calyx synscpalous, usually shallowly and distantly dentate; petals free or connate

near the middle; glabrous or pilose within; stamens normally 10, free, exsertcd;

anthers com.paratlvely large, bearing terminally a small or moderate, often caducous

gland; ovary pubescent or glabrous, the style stout, the stigma small. Legume

very variable, linear to spiral, flat or turgid, indehisccnt, with a pulpy mcsocarp,

the endocarp septate or not septate.

Chiefly New World from United States to Patagonia; a few species are Asiatic

or African.

A polymorphic genus, very variable and difficult to delimit precisely, containing

many intergrading and difficultly distinguishable species. The genus exhibits a

wide range of legume forms, which ordinarily in the Mimosoideae would be oc-

casion for generic segregation. Strangely there has been a minimum of such segre-

gation by responsible taxonomists, and some of the segregates (as SfrombocarpUy

here included among the synonyms) appear to merit generic consideration. Within

Prosop/s in the broad sense are found characteristics prominent among a number

of different genera: hence it Is not surprising to find species now accepted as

Prosopis having been described or included in Mnnosa, Acacia^ DesrnanthnSy etc.

Neither the limits of the genus ncr of most of the species have been accurately

defined. Bentham (Trans. Linn. Soc. 30:376-3 88) listed 16 species in 4 sections.

Burkart (Darwiniana 4:57—128) recognizes 33 species and an additional 2 sections.

Britton and Rose (N. Am. Fl. 23:184-187) Kst 14 species (In segregate genus

Ncltuma) as occurring north of South America, but It Is generally conceded that

few of these are tenable. Recent opinion indicates that but a single species occurs

in Panama and all Central America.

1. Prosopis juLirxoRA (Sw,) DC. Prodr. 2:447. 1825.

Mimosa juliflora Sw. Prodr. Yeg. Tnd. Occ. 85. 1788.

Mimosa piliflora Sw. Fl. Ind. Occid. 2:986. 1800, fide Burkart.

Acacia juliflora Willd. Sp. PL 4:1076. 1806.

Ncltuma juliflora Raf. Sylva Tell. 119. 1838.

Algarobia juliflora Bonth. ex Heynhold. Nom. Bot. Hort. 2:18. 1840, fide Britt. & Rose.

Ncltuma Bakcri Britt. & Rose, in N. Am. Fl. 23:185. 1928.

Bentham lists 29 additional synonyms for this species (Trans. Linn. Soc. 30:377. 1875),

including (under a diversity of the generic names above given) the following specific

epithets: affhiis, bractcolata, cumana^ cumanensis, diptera, domingucnsis^ dulcis, ficxuosa,

fruficosa, furcata, glafuUilosaj horrida, incrmis, laevigata, odorata, pallida, salinarum,

siliquastrum.

Small shrub to moderate tree, the branchlets terete, glabrous, flexuous, ob-

scurely lenticellate, usually armed at the "nodes" with prominent paired spines up
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to a few cm. long. Leaves arising from very condensed short-shoots, moderate or

moderately large, bipinnate, the pinnae mostly 1-2 pairs, opposite, the leaflets few

to many pairs per pinna; petiole prominent, most frequently 2-5 cm. long, terete

but flattened above, normally bearing a small, sessile, subconic gland apically above;

rachis shorter than the petiole or obsolete, glabrous, apiculate terminally from be-

low; pinnae 3-10 cm. long, the rachis glandular at the distal 1 to few rachial

nodes; leaflets linear to oblong, 5-20 mm. long and 1-5 mm. wide, usually rounded

or obtuse apically and basally, scarcely inequilateral, dull, glabrous or subglabrous,

the venation remote and moderately prominent below; stipules linear, subsetiform.

Inflorescence a slender, elongate, briefly pedunculate, axillary spike inserted on the

short-shoots; pedimcles mostly 1-2 cm. long, often sparsely pubescent and minute-

ly bracteatc above the middle; spike commonly about 6 cm. long, rather densely

flowered, the floral bracts minute. Flowers sessile, whitish; calyx cupular, about

1 mm. long, glabrous or pubescent, the 5 teeth narrow and remote; petals 5, sub-

linear, 2-3 mm. long, free (at least in age), pilose within especially distally;

stamens normally 10, up to 6 mm. long, free, glabrous; anthers ovate, less than 1

mm. long, gland-tipped (gland often caducous); ovary pubescent; style stout.

xceeding the stnmens. Legume linear or lincar-subtorulose, not uncommonly 20

or more cm. long and 8 mm. wide or wider, flattened or turgid, pulpy, indchiscent.

In a broad sense United States to Argentina; in narrow sense West Indies,

Venezuela, and Colombia.

PANAMA: Bella Vista, Sfaudley 2JJQI; Maxotj ^ Yalcufinc 6g$8; Panama Vicja, Allcti

S24. darijIn: La Palma, Pit tier 6616.

This species is said to be the only one of the genus in Central America. Specific

delimitation is exceedingly uncertain, and this difficulty is reflected in the unusually

large number of synon)'ms which have accumulated. Certainly tremendous vari-

ability in vegetative and legume characters is readily discernible in an)' folder of

''Prosopis jitl/flora^' in any herbarium collection. Bentham could find no defining

characters witliin the complex, and hence regarded the species very broadly. More
recently Burkart (Darwiniana 4:105. 1940) has concluded that delimitation in

the past has been excessively broad, and regards the species in a much stricter sense.

However, Standley and Steyermark, with wide experience in the flora of the Amer-
icas, question (Fieldiana: Bot. 24:87. 1946) whether P. jnliflora can even be sep-

arated from the older P. cLnleus'is (Molina) Stuntz of southern South America.

Certainly herbarium sheets labeled P. chilcusis seem, at least upon superficial ex-

amination, to fall within the limits of variability exhibited by sheets labeled P.

jidiflora.

The species, whatever may eventually prove to be its correct name and specific

boundaries, Is a locally important plant of xerophytic and subxerophytic regions.

In Central America it seems confined to thickets on the Pacific slopes where a

marked dry season is usually to be had. It there may reach proportions of a small

tree. In its broad sense It is better known, however, as the mcscpiifc of northern

Mexico and the southwestern United States, where It is usually of smaller propor-
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ticns. A great many common names arc had for the species, among which arc

found cashaiv and algarroba. The stem and roots provide wood for fuel, or oc-

casionally for fence-posts, cross-ties, etc. The wood is reported to finish well, and

to be resistant to decay. The pods are pulpy, and the pulp after drying and grind-

ing forms an edible meal said to be consumed by Mexican Indians, The pods are

excellent for feeding stock. In addition, the plant reportedly provides excellent

honey-flowers, a tannin from the bark, and a gum from the trunk.

13. STRYPHNODENDRON Mart.

The genus StryUmodendron Mart. (Flora 20:BeibL 2:117. IS 37) is known

both from Costa Rica and Colombia, and well may occur in Panam.a although no

record from there has as yet become known. The genus consists of unarmed trees,

with large, bipinnate leaves and mostly alternate leaflets. The inflorescence is of

axillary spikes, the flowers having 10 stamens and gland-tipped anthers. It is

similar to Prosopis in having an indehiscent legume.

14. PIPTADENIA Benth.

piPTADENiA Bcnth. in Hook. Jour. Eot. 4:3 34. 1842.

Stachychrysnm Boj. Hort. Maurit. 114. 1837, fide Ind. Kew.

Gohlmauia Rose ex Michell, in Mem. Soc. Bat. Geneve 34:274. 1903, fide Britt. & Rose.

Niopa Britt. & Rose, in Addisonia 12:37. 1927.

Piiyrocarpa Britt. & Rose, in N. Am. Fi. 23:190. 1928,

Shrubs or trees, erect or sometimes decumbent, the branchlcts pubescent or

glabrous, aculeate or unarmed. Leaves usually large, bipinnate, the pinnae usually

several, multifoliolate, both the pinnae and leaflets usually opposite; petiole nor-

mally bearing one or more sessile glands; rachis glandular or eglandular at the

pinnular nodes; leaflets almost invariably small; stipules usually slender, caducous.

Inflorescence of solitary or few-fasciculate, pedunculate heads or spikes, sometimes

appearing paniculate by insertion at distal non-foliate nodes; floral bracts small

or minute. Flowers 5-parted, sessile or subsessilc; calyx more or less campanulate,

the teeth commonly smal!, glabrous or pubescent; corolla of 5 free (or often con-

nate to middle), narrow petals well exceeding the calyx, valvate; stamens nor-

mally 10, free except often inserted on a short tubular base or androgynophore,

exserted; anthers in all except one or two species (not Panamanian) bearing an

apical gland, this usually caducous in age; ovary glabrous or pubescent, often

stipitate. Legume broadly linear, flat, not curved, stipitate or sessile, naembra-

naceous or coriaceous, 2-valvate, the valve margins straight or constricted between

the seeds; seeds compressed, exalbuminous.

New World tropics and subtropics; Asia and Africa.

A moderate-sized genus, abundant In middle and northern South America. It

is not particularly "natural" or clear-cut, and except for the confusion that would

result there might be justification in recognition of certain segregates (viz. Niopa).

roo-^
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Certain species of Piptaderjia, at least superficially, mucli resemble otKer genera

such as LcHcacri'ty Acacia, and Mimosa. It thus frequently becomes difficult to

identify accurately poor or incomplete specimens. The bark of some species is

said to be quite astringent, and the seeds are reported highly narcotic. A single

species has so far been reported from Panama.

1. PiPTADENiA FLAVA (Sprcng.) Benth. in Trans. Linn. Soc. 30:37L 1875.

Acacia flara Spreng. ex DC. Prodr. 2:469. 182 5.

PiptaJcrjia siiavcolcus Griseb. Fl. Brit. W. Ind, 710. 1864; nom. nudum, not Miq.

PipfaJcfjia Icptocarpa Rose, in Contr. U. S. Nat. Herb. 1:325. 1895.

Mimosa biiceragenia B. L. Robins., in Proc. Am. Acad. 43:23. 1907, fide Britt. & Rose.

Erect to procumbent small tree or shrub, the branchlcts glabrous or sparsely

pubcrulcnt, inconspicuously lenticellatc, often longitudinally striate or ridged,

visually sparsely armed with rather small, scattered, recurved thorns. Leaves large,

bipinnate, the pinnae 6—11 pairs, more or less opposite, the leaflets many (frequent-

ly 25 or more) pairs per pinna; petiole 1—4 cm. long, subtercte, sulcate above,

glabrous or pubescent, bearing a shallow, oblong, cupulate gland usually near the

middle; rachis up to 25 cm. long, usually pubcrulcnt above, eglandular except

sometimes bearing a cupulate gland at insertion of terminal pair of pinnae; pin-

nular rachis up to 8 cm. long, usually bearing a small gland at insertions of distal

1-2 pairs of leaflets, pubescent, subalate; leaflets linear, 4-8 mm. long and 1-2

mm. wide, broadly acute apically, asymmetrically rounded or truncate basally,

glabrous, the costa excentric baseward, the secondary venation remote, ascending;

stipules llnear-setiform, as much as 6 mm. long. Inflorescence of elongate, pedunc-

ulate, axillary spikes, these solitary or few-fasciculate, near the tips of twigs arising

from nodes not yet foliate and hence appearing somewhat paniculate; peduncles

usually less than 1 cm. long, subtomentose; spike commonly about 6—7 cm. long,

the axis pubescent, the flowers moderately dense, the floral bracts minute. Flowers

sessile, reported yellow; calyx cupulate, about 1 mm, long, 5-lobcd, glabrous;

corolla of 5, free, nearly linear petals about 3 mm. long, glabrous; stamens nor-

mally 10, free, inserted atop a short tube or androgynophorc, 5-6 mm. long;

anthers broadly oblong, almost 1 mm. long, bearing an apical gland, glabrous;

ovary glabrous, conspicuously stipitate, apparently abortive in some flowers; stigma

narrow. Legume broadly linear, 5—9 cm. long and about 15 mm. wide, thin,

glabrous, glandular when young, the surface irregular because of maturing seeds

"but not constricted between the seeds.

Mexico to northern and western South America,

cocLife: Aguadulce, Pit tier 48go,

Vegetatively (or even in fruit) P. flava resembles species of Leucaena and

Acacia. The elongate spike, however, tends to distinguish it from similar species

of these other genera in Panama. P. viridiflora and/or P. communis may with

comprehensive study prove to be synonyms of this species.
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15. ENTADA Adans.

Entada Adans. Fam. Pi. 2:318. 1763, nom. conserv.
r

Gigaloblinn P. Br. Nat. Hist. Jamaica, 362. 1756.

PerimaV.^i, Sylva Tellur. 118. 1838.

Stnpsilobus Raf. loc. cit. 117. 183 8.

AilefwpoJia Presl, Epim. Bot. 206. 1850, fide Hook. Jour. Bot. 4:286. 1852.

Pusactha [L. 1747] Ktze. Rev. Gen. PI. 1:204. 1891.

Entadopsis Britt., in N. Am. Fl. 23:191. 1928.

PscuJocritada Britt. & Rose, loc. cit. 1928.

Woody vines or climbing shrubs or trees, usually very large, unarmed (in

Panama) or aculeate, sometimes cirrhiferous. Leaves large, bipinnate, tbe pinnae

few pairs (in Panama) or less frequently several to many, opposite, the leaflets

few to many pairs; petiole and usually the rachls eglandular, the rachis sometimes

terminating in a bifurcate tendril; leaflets large or small; stipules small. Inflores-

cence of usually elongate spikes, these soUtary and borne from foliate branches or

clustered terminally in a large raceme; floral bracts minute. Flowers small, usually

briefly stipltate, 5-partcd, valvate, variously colored, often with a disagreeable odor;

calyx small, synsepalous, broadly and shallowly cupulate; corolla of 5 free or

slightly coherent petals; stamens 10, free, briefly exserted; anthers tipped with a

(caducous) gland; ovary several- to many-ovulate; style slender; stigma terminal,

truncate. Legume often very large (Panamanian species), flat, straight or curved,

the valves in time breaking Into segments, the margins continuous and persistent.

At least one species pantropical; others chiefly African and tropical American.

A comparatively small genus of less than 20 species, many of which are dis-

similar to the others and a cause for past generic segregation. It seems scarcely

advisable, however, to accept division of Entada into several smaller genera based

on these differing species, for such a procedure, if followed generally here and in

the MiMOsoiDEAE as a whole, could continue ad infinitum until practically no

"genus" could be readily located. The Panamanian species of Entada suggest, at

least superficially, giant liana-type Mimosas, but can be readily distinguished by

the long spikes of flowers which are not found in any of the Panamanian species

of Mimosa, The leaves are sometimes reported sensitive, folding following dis-

turbance, such as Is the case with a number of Mimosa species. Two species of

Entada are known to occur in Panama, both distinctive vines of lowland areas.

a. Inflorescence a supra-axillary spike; leaves often cirrhiferous; legume

very large, the seed 3—5 cm. in diameter 1. E. gigas

aa. Inflorescence a terminal raceme of spikes; leaves seldom with tendrils;

legume smaller, the seeds only about 1 cm. long 2. E. polystachya

1. Entada gigas (L.) Fawc. & Rendle, Fl. Jamaica 4:124. 1920.

Mimosa gigas L. PL Jam. 22. 1759.

Entada gigalobium DC. Prodr. 2:424, 1825.

Large vine of lowland areas, often climbing to the tops of forest trees, tKe

branchlets essentially glabrous and inconspicuously lenticellate. Leaves very large,

bipinnate, commonly cirrhiferous, the pinnae usually 2 pairs, opposite, the leaflets
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3—6 pairs per pinna; petiole usually 2-4 cm. long, eglandular, frequently puberu-

lent, callous basally; rachis similar to the petiole, up to 20 cm. long, eglandular,

commonly terminating in a stout, branched tendril, especially on new growth;

pinnae up to 15 cm. long, the axis similar to the rachis; leaflets asymmetrically

oblong, the terminal ones as much as 8 cm, long and 3 cm. wide, the basal ones

as small as L5 cm. wide and 1 cm, broad, usually blunt or even cmarginate apically,

inequilaterally obtuse basally, glabrous except on the costa, somewhat glossy above,

dull below, the venation conspicuous, the secondary lateral veins essentially parallel;

stipules linear, about 4 mm. long. Inflorescence an elongate spike, supra-axillary

(usually inserted 5-10 mm. above the axil), the peduncular portion only 1-5 cm.

long, the floriferous portion 7-25 cm. long, the floriferous bractlets squamiform.

Flowx^rs cream, odorous (often described as unpleasantly so, or with a "sickly

odor"), short-stipitate; calyx shallowly cupulate, about 1 mm. deep, rather Ir-

regularly 5-lobed, glabrous; corolla of 5 narrowly elliptic petals about 3 mm.
l^'^S^ glabrous, free or somewhat connate basally; stamens 10, 6-7 mm. long, the

anthers usually bearing a (caducous) gland; ovary glabrous. Legume very large,

as much as 2 m. long (commonly several dm. long) and about 1 dm. broad, more

or less oblong, curved, flat, transversely jointed but the margins continuous,

glabrous, the segments 1-seeded; seeds orbicular, 3-5 cm. in diameter, flattened,

blackish, glossy.

Central America, northern South America, and West Indies; west Africa.

BOCAs DEL TORO: Bocas del Toro, Read s, n. canal zone: Barro Colorado Island,

Stafullcy 31264; Stevens 416, Panama: San Jose Island, Erlanson Ij, 82; Jolmdon 6oo^

A tendrilcd vine, very remarkable for the enormous size of the legume, prob-

ably not equalled by that of any other species of the family in this hemisphere. It

is the so-called "sea-bean," the shiny black seeds of which are carried long distances

by ocean currents. The species is a lowland plant, frequently found near the sea-

shore, and its wide distribution can perhaps be explained by discharge of the seeds

into the ocean.

Dr. I. M. Johnston (mss.), who studied "sea-beans" intensively during the

war years, shows that on the basis of the fruit £. gigas Is quite distinct from the

Old World £. pbascohides {^Mimosa Entada L. Sp. Pi. 518. 1753, fide Merrill;

Lens pbaseolohles L. In Stickman, Herb. Amboin. 18. 1754; Mimosa scandcm L.

Sp. Pi. ed. 2, 1501. 1763; Adenanthera scandcjis (L.) Forster, Fl. Ins. Aust. Prodr.

33. 1786; Acacia scandens (L.) Willd. Sp. PL 4:1057. 1806; Ejitada Pursaefba, E,

momntachyay and £. Adcfianthera DC. Prodr. 2:424. 1825, fide Bcnth.; E. Khccdii

and E. Parrana Spreng. Syst. 2:3 25. 1825; Strepsilobns scandots (L.) Raf. Sylva

Tell. 118. 1838; Entada scanJcns (L.) Benth. in Hook. Jour. Bot. 4:332, 1841;

E. Gandn Hoffm. ex Walp. Rep. 1:858, 1842, fide Benth.; £. Rump/m Scheff. In

Natuurk. Tijdschr. Ned. Ind. 32:90. 1872, fide Benth.; Gigalobiiim scandens (L.)

Hitchcock, in Rept. Mo. Bot. Card. 4:82. 1893), a name heretofore applied to a

group of similar species and including the American £. gigas.
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Fig. 103. EfitaJa polystachya

Entada polystachya (L.) DC. Mem. Legum. 434. 1825.

Mimosa polystochia L. Sp. Pi. 520. 1753.

Mimosa bipinnafa Aubl. PI. Guian. 2:946. 1775.

Mimosa cauJafa Vahl, Eclog. 3:3 5. 1807, fide Benth.

Mimosa chiliantha G, F. W. Mey. Prim. Fl. Esseq. 163. 1818, fide Benth.

Adcnanthera BouplafuUafia Kunth. in HBK. Nov. Gen. & Sp. 6:311. 1824.

Acacia caudata DC. Prodr. 2:456. 1825.

Entada Plumieri Spreng. Syst. 4": 164, 1827.

Entadopsis polystachya Britt. in N. Am. Fl. 23:191. 1928.

Large, woody liana up to 15 or more m, tall, the branchlets glabrous, longi-

tudinally striate, the old stems rather shaggy-barked. Leaves large, bipinnate, the

pinnae commonly about 4 pair, opposite, the leaflets mostly 5—8 pairs per pinna;
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petiole mostly 4-8 cm. long, eglandular, glabrous, flattened above; rachis similar

to the petiole, eglandular; pinnae usually 6-15 cm. long, the axis often puberulent

above; leaflets oblong, 15-40 mm. long and 5-18 mm. wide, usually rounded

aplcally and obliquely so basally, glabrous or sometimes sparingly pubescent below

or along the margins, glossy above, the venation prominently reticulate; stipules

linear, small, caducous. Inflorescence a large, terminal raceme (often 2 dm. long)

of slender spikes, the latter 6-7 cm. long, inserted singly or in pairs; floral bract-

lets not apparent; axis usually puberulent. Flowers small, very briefly stipitate,

reported reddish, pinkish, whitish or greenish, with a disagreeable odor; calyx

shallowly cupulate, scarcely 1 mm. deep, briefly dentate, glabrous; corolla of 5,

free, narrowly oblong, glabrous petals about 2 mm. long; stamens 10, somewhat

exceeding the petals, glabrous, the anthers (at least in youth) gland-tipped; ovary

glabrous. Legume large, oblong, commonly 25-30 cm. long and 6 or 7 cm. wide,

curved, flat, thin, glabrous, lustrous, the valves in time breaking into segments,

the margins persistent; seeds comparatively small, oblong, no more than 1 cm.

long.

Mexico to middle South America; West Indies.

BOCAs DEL TORO: Chiriqui Lagoon, H. von Wedel 1062, ^^^4, ^495, ^743- canal
zone: Frijoles, Bro. llcriherto IIJ; Miraflores Lake, P. White 2^6, hfrrera: Peso, Allen

804. Panama: R. La Macstra, Allen J4; Juan Diaz, Sfandley 30^18.

The species is an interesting tall vine of the lowland areas, with a large, term-

inal, disagreeably odoriferous inflorescence and large, persistent legumes. Macerated

root or stem reportedly produces a soap-like lather with water, suitable for washing.

4

I

16. PENTACLETHRA Benth.

Pentaclethra Benth. in Hook. Jour. Bot. 2:127. 1840.

Trees, the branchlets coarse, the leaves few-ranked. Leaves very large, bipin-

nate, the pinnae many pairs, opposite, the leaflets many pairs per pinna; petiole and

rachis eglandular; leaflets small, numerous, inequilateral or falcate; stipules small.

Inflorescence of stout, elongate spikes, apparently ebracteate. Flowers moderately

small, 5-parted, rather coriaceous; calyx cupulate, the rounded lobes somewhat

imbricate in bud; corolla of 5 petals connate below the middle, valvatc; stamens

5, cxsertcd, united below (with stnminodia) into a very short tube; staminodia 5

(in Panama), 10 or 15, usually about 3 times as long as the stamens; anthers rela-

tively large, gland-tipped; ovary subsessile, the stigma expanded, terminal. Legume

large, flat, thick, woody, broadest above the middle, elastically 2-valvate, longi-

tudinally striate.

Tropical America; Africa.

World It

is allied to Park/a (South American and Old Wo
subcapitate inflorescence and 10 fertile stamens.

(298)
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Fig. 1 04. Fentaclcthra macroloba

1. Pentaclethra macroloba (Willd,) Ktze. Rev, Gen. PL 1:201, 1891.

Acacia macroloba Willd. Sp. PL 4:1060. 1806.

Mimosa macroloba Poir. In Lam. EncycL Meth. SuppL 1:66. 1810.

Acacia aspidioiJcs G. F. W. Mcy. Prim. FL Esseq. 165. 1818, fide Benth.

Pentacletlyra filamentosa Bcnth. in Hook. Jour. Bot. 2:127. 1840.

Pentaclethra brcvipila Benth. loc. cit. 12 8. 1840, fide Benth.

Caillea macrostachya Steud. in Flora 26:759, 1843,

Entada Wrbcana PresI, Epim. Boc. 206. 18 50, ex char, fide Benth.

Unarmed tree, the branchlcts stout, longitudinally striate, puberulent when

young, callous in age. Leaves very large, bipinnate, the pinnae many (usually

15—20) pairs, opposite, the leaflets many pairs per pinna; petiole 1—5 cm. long,

eglandular, terete except shallov/ly sulcate above, callous basally; rachis as much

as 3 dm. long, pubescent above, eglandular; pinnae 2-10 cm. long, eglandular;

(299)
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leaflets small, linc\u--subfalcate, mostly 6-9 mm. long and 1-2 mm. wide, sharply

acutc-acuminate apically, obliquely rounded or truncate and more or less auricu-

latc on the proximal side basally, essentially glabrous, darker and lustrous above,

the venation fairly prominent below; stipules small, linear. Inflorescence of few

or several terminal and subterminal, elongate spikes; peduncular portion of spike

1-5 cm. long, pubescent; florifcrous portion usually 15 or more cm. long at

maturity, pubescent, ebracteatc. Flowers dense, sessile, 5-parted, white; calyx

cupulate, 1-2 mm. long, the broad, rounded lobes shorter than the tube and some-

what imbricate in bud; petals linear-elliptic, about 5 mm. long, usually coherent

for about the lower third or half of their length, glabrous, valvate; stamens 5,

6-7 mm. long, alternating with 5 thin, elongate staminodia about 2 cm. long,

stamens and staminodia briefly united at the base; anthers about 1 mm. long,

bearing a prominent apical gland or appendage; ovary subsessile, pubescent; style

slightly exceeding the stamens; stigma expanded. Legume llnear-subspatulate, 2-3

dm, long and up to 4 cm. wide, flattened but thick, ligneous, narrowed baseward,

lustrous, glabrous, longitudinally striate, 2-valvate, the valves coiling backwards

after dehiscence.

Southern Central America, West Indies, north-central South America.

BOCAS DFi. TORO: Changulnola Valley, Cooper ^ Slater 126; Guabito, Skutcb IT.

dari6n: El Real, Pit tier 6jOO; Pinogana, Allen pjj.

A species quite different from other Mimosoideae in Panama, apparently con-

fined to the lowlands. The large spikes of white flowers and the unusual legum.e

make P. m-acroloba quite striking.

(Lcgumtnosac to he coueluded w Part V, Fasc, j)
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THE AMERICAN SPECIES OF TRIUMFETTA L.^

KO KO LAY =

Introduction

The genus Trhnnfetta, one of the largest of the Tillaceae, is pantropic in its

distribution; the total number of valid species in the genus may approximate 150

or more. Species are especially abundant in Latin America, but extend from

tropical Florida through the West Indies, Mexico, and Central America, southward

to Argentina.

The western-hemisphere species of the genus have received no special attention

from systematists. K. Schumann's^ treatment of the South American species,

though still a standard reference, is however pathetically out of date. Standley's'*

classification of the Mexican species Is generally more acceptable, but an array of

new species has been established since his publication. About 150 species have

been named for this hemisphere, and it was thought desirable to monograph the

genus for the New World in order to establish the proper status of the species.

It is realized that the present splitting of the genus with regard to its occur-

rence in the eastern and v/estern hemispheres, though convenient, is definitely not

natural. At least three species which are represented in Latin America are also

known to occur In the eastern hemisphere. There is a possibihty that other species

may have similar distribution. Since this study was undertaken with a view to

clarify the species of the western hemisphere, the total range and the remaining

species of the genus have of necessity been Ignored.

^An investigation carried out In tlic graduate laboratory of the Henry Shaw School of Botany of
Washington University and submitted as a thesis in partial fulfillment of the requirements for the
degree of Doctor of Philosophy at Washington University,

-Lecturer in Botany, University of Rangoon, Burma. Formerly Burma State Scholar in the
Henry Shaw School of Botany of Washington University.

^K. Schumann, in Mart. Fl. Bras. 12''*:131. 1886.
^Standley, in Contr. U. S. Nat. Herb. 233:741. 1923.

Issued September 30, 1950,
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A large quantity of specimens from nearly all the major herbaria of Europe and

of both North and South America has been available for the study. About fifty

plants of three species were also grown in a greenhouse, but the living plants were

not amenable to such conditions and though they grew steadily none flowered.

Hence this study is based entirely on the standard herbarium methods.

In tryhig to understand the morphology and to clarify the basic species con-

cept in the genus, I realized, as with some previous systematists/'''* ^' that the char-

acters derived from the fruits are easily ascertainable and highly constant for most

species. After a primary classification of all the fruiting specimens, an attempt

was made to correlate them with the flowering ones. This is rendered imperative,

as it is but rarely that one finds both the fruiting and flowering materials on the

same specimen. It soon became apparent that certain species are exceedingly

distinct in both fruit and flower, while others show considerable variation in the

floral characteristics. The species that show the greatest diversity in floral char-

acters are also found to possess extremely polymorphic leaves. To this category

belongs the semitriloba complex, wherein the greatest number of species have been

named.

Mass collections, kindly placed at my disposal by Dr. Edgar Anderson, were

studied for two species: T. semitriloba and T. CaldcrouL Though no conclusive

proof was arrived at, the study gave suflFicient indication that introgression be-

tween the species is rampant. The species T, semitriloba tends to approach T.

Lapljuld, on the one hand, in its characteristic, more or less pandurate leaves and

very condensed nodose cymes by the foreshortening of the peduncles and pedicels;

and, on the other, T. bogofcnsis by its larger flowers, more showy petals, more

densely pubescent fruits, and also by the presence of short simple hairs on the

leaves. The variation in the types of inflorescences, and especially the abortion of

spines on the surfaces of the fruits (with their presence only on the lateral mar-

gins) , tend to merge T. Calderoni with the genus Heliocarpus. Were it not for the

presence of the urceolus, certain specimens of T. Calderoni would definitely break

the generic separation between Heliocarpiis and Triumfctta.

Despite the great quantity of material available for study, at least a third of

the species are very imperfectly known; six species being represented only by the

types. The genus further presents a problem in distribution, a great many species

being strict endemics while a few are pantropic weeds.

A number of species of widespread distribution, as T. semitriloba, T, bogoteiishy

T. Bartramia and others, apparently have an infinite capacity for variation in minor

characters of leaf size, shape, and indument. The extremes often seem quite dis-

tinct in themselves but in a study of large numbers of collections they appear to

lose their seeming significance. Wherever such intergradations have been found,

I have reduced a number of previously described species to synonymy. At the

same time I have described a number of novelties which in my opinion are new to

"Masters in Oliver, Fl. Trop. Africa 1:254. 1868.

^Spraguc Si. Hutchinson, in Jour. Linn. Soc. Bot. 39:231. 1909.
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science. With greater abundance of material in the future and intensive study

of the genus further reduction may be in order.

History

The genus Trinmfetta was proposed by Plumier"^ in 1703, in honor of John
Baptiste Triumfetti of Bolognc, doctor in medicine, lecturer in botany, and direc-

tor of the botanical garden at Rome. Linneaus^ in 1737 adopted the genus and

described both calyx and corolla, which were depicted in Plumier's rough illustra-

tion. In the same year Linneaus^ gave a detailed description under the same
generic name of a plant growing in Clifford's garden, received from either Jamaica
or Bermuda, and described it as apetalous. In 1742^*^ he altered the description of

the genus and stated that it lacked the calyx (corolla). In the first edition of

'Species Plantarum'/^ the description In 'Hortius CUffortianus' was cited for

T. LappuIiJj the only species named under the genus.

Linneaus had already estabhshcd the genus Bartraviia^- which, according to

Fawcett and Rendlc, was based on a plant In Hermann's Herbarium (now in Herb.
Mus. Brit.) with both calyx and corolla. The species Bartrainia indica was pub-
lished In 'Species Plantarum' on an earlier page (p. 3 89) than Trinmfetta Lappula,

As synonyms under B. ifulica Linneaus cited, among others, one of Plukcnet's"^^

drawings which is rather aptly done and quite diagnostic. Six years later, Lin-

neaus^^ included Bartramia in Trhnnfetta and altered the trivial by naming the

species T. Bartramia,

De Candolle^'"\ being unable to determine the identity of T. Bartramia on the

ground that the synonyms cited include many diverse species, adopted Jacquin's

name T. rhomboidea}^. Later botanists followed De Candolle till recently when
Fawcett and Rcndle^'^ established that T. Bartramia and T. rhomboidea are con-

specific. It is, however, to be noted that the earliest trivial is iiidica, but as

Lamarck^^ subsequently described T. indica, the identity of which is doubtful, it

is desirable to adopt the Linnean name T. Bartramia, Gaertner^**^ maintained the

two genera as distinct and further distinguished them by the presence of indivisible

fruit with 1 -seeded loculi in Trinmfetta, and divisible fruit and 2-seeded loculi in

Bartramia. The fruit of T. Bartramia is not really dehiscent, but it could be made
to separate into component valves by prolonged boiling.

"^Nov. Pi. Amer. Gen. 40, t. 8, 1703.

**Gen. PI. ed. 1. 344. 1737.

"Hort. Cliff. 210. 1737.

^^Gcn. PL cd. 2. 243. 1742.

"Sp. PI. ed. 1. 444. 1753.

^-Fl. Zeylanica, 77. 174S.

^•"^ Almagest. Bot. 206, /. 41, f. 5. 1691.

^^Syst. PI. ed. 10. 1044. 1759.

^^Prod. 1:508. 1824.

=^^Enum. Pi. Carib. 22. 1760.

^^Jour. Bot. 59:224. 1921.

^^Encyc. Meth. 3:420. 1789.

^^Fruct. & Sem. 2:137. 1791.
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De Candollc"^ finally united the two genera and established two sections

Bartramia and Lappula based on Gaertner's diagnosis, where Lappula is sep-

arated from Bartramia by the lack of petals and by its indivisible fruits. End-

licher^i adopted the sections of Dc Candolle but defined them entirely on the fruit

characters- Baillon"^ substituted the name Eutriumfetta for Lappula and still

distinguished it from Bartramia by the indchiscent fruit. K. Schumann^^ was

dissatisfied with the classification based entirely on the characters of the fruit. To

him the fruits (and also the leaves) were extremely polymorphic and did not offer

any constant characters. He redefined the sections, basing his classification entirely

on floral characters: Eutriumfetta being apetalous and without a glandular

gonophore, and Bartramia with manifest petals and glandular gonophorc.

Sprague and Hutchinson^* disagreed with K. Schumann's classification* as it

Lappiila. Tl

ruits

certain characters derived from the indument of the sepals. According to them,

the genus is divided into the following four sections:

1, Lepidocalyx: Calyx scaly without; stamens numerous (25-60); ovarj^ 10-

oody

1 -seeded, the spines fusiform.

2. Propa: Calyx not scaly; stamens numerous (25-40); ovary 6- to 10-loculate,

each with 1 ovule; fruit spheroid, woody, 6- to 10-loculate, each 1 -seeded, the

spines constricted at the base and the tip.

3. Lasiothrix: Calyx not scaly; stamens usually numerous (20-50), rarely few;

fruit spheroid, not woody, very light, indehiscent, often 1 -seeded, the spines

weak, with plumose tip.

4. Lappula: Calyx not scaly; stamens numerous or few; fruit spheroid or ovoid,

dehiscent or indehiscent, many- or 1 -seeded, the spines rigid, the tips rarely

P 1umose.

Since the above classification, there has been no appreciable study of the genus

as a whole. Hochrcutiner's^^ work Is more In the nature of reorganization of the

tribe Grewleae than of the genus itself.

Geography

Trlnmfetta is pantropic in Its distribution. There are 43 species in the western

hemisphere, about 50 in Africa and 10 In Australia. The number of valid species

in Asia Is not known, but may approximate 40 or more. T. Bartramsa and T.

LaplmJa are equally at home in both the eastern and western hemispheres, T.

sonitriloba Is abundantly represented in the western hemisphere and to a lesser

20Loc. cit. 506. 1824.

2iGcn. PL 1008. 1840.

22Hist. Pl. 4:195. 1873.

^^Marc. Fl. Bras. 123:131. 1886.

2''
Jour. Linn. Sac. Bot. 39:233. 1909.

2^"^ Ann. Conscrv. Jard. Bot. Geneve 18:92. 1914.
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34, T. SEMITRILOBA 30. T. BOGOTENSIS «6. T. UPPOU

27. T. GftAMDIFLORA i9. T. ABUTILOIOES 39. T. BARTRAMIA

6. T. fiOUMANt 26. T. DISCOLOR

Fig. 1, Geographical distribution of species of Triumfctta,

extent in Africa and eastern and soutKeastern Asia. In the western Iiemisphcre

the species extend from tropical Florida to the West Indies, Mexico, and Central

America southward to northern Argentina, Species are especially abundant in

Mexico and Central America,

There are six species with very extended ranges found in both North and
South Americas. The three very closely related species, T. bogotemis, T. semi-

triloba, and T. Lappnla, have very similar ranges, each extending from Mexico and
the West Indies through Central America southward to northwestern South
America, finally to central and eastern South America. T. graiidiflora, one of the

more primitive species, has similar north-south distribution, but is rather sparsely

represented throughout Its range. T. Bariramia, whose affinities with the western-
hemisphere species Is rather doubtful, has an altogether distinct distribution. It
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41. T. PAMICULAU
42. T. GALEOTTIANA 32. T. ACRACWTHA

)

4. T. CUCULLATA

5. T. CORIACEA

17. T. PALNERI 25. T. BARBOSA

26. T. COlUMt^ARlS

8. T. UINTONII

10. T. FERRUSIMEA

14. T. ATTErSUATA

15. T. (KXIAE

16. T. BREVIPES

Fig. 2. Gcograpliical distribution of species of Triumfvtia.

is known in the West Indies nnd eastern South America, and except for one

locality In British Honduras and in Florida, where introduced; It is not represented

on continental North America. T. abutiloides approximates the distribution of

its closely allied species T. bogotctnh, except that it Is not known in continental

North America.

There are nine species known only from South America. T. althacoldes, which

frequents lowland sandy areas, is austral In its distribution, and is found exten-

sively in northern South America wherever suitable habitat is available. T, obsaira,

which is the counterpart of T. acracantha from Mexico, is confined to south-

eastern Brazil. T. Sampaioi, a species closely related to T. Barfram'ia, is known

only In the lowlands of northeastern Brazil. The three closely related species, T.

hn\;/coma, T. mulf'docularts, and T. wollissima, are found exclusively in south-

eastern Brazil, Peru, and Colombia respectively. T. candata, T. senrata, and

T. pcrsimilh occupy narrow ranges in Colombia.

J
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©1. T. STZLLATA

•2. T, POLTAKDRA

3. T. SPECIOSA
3. T. CALDERONI

11. T. ARBORESCENS

33. T. ALTHAEOIOES

21, T. MULTILOCUUSIS

• 7. T. CAUDATA

•37. T. SERICATA

• 23. T. L0N6IC0HA

*31. T. OBSCURA

22. T. MOLLISSIMA

40. T. SAMPAIOB

Fig. 3. Geographical distribution of species of Triumfctta,

The majority of the species are found in Mexico, and among them are a few

that extend into Central America. The two more primitive species, T. polyainfra

and T. spcciosa, though found sparsely in any particular locality, extend southward

into Central America. Most of the species are known only from central and

western Mexico. T. discolor, T. Goldmani, T, acracantbay T. pantciihta, and T.

Galeottianu are the most prominent species of western Mexico, while T. hrcripcs^

T. VaJiucri^ and T, columuarls are found rather abundantly in central and south-

western Mexico. The rest of the species are endemics, being known from very

restricted areas.

The series Geniculatae is best represented in Mexico and Central America.

Of its fifteen species only two (T. candata and T. persim/Iis) are from Colombia.

Because of the presence of the majority of species in central Mexico and northern

Central America, including most of the primitive ones and also many very re-

stricted endemics, it is assumed that the primary centre of dispersal of the species

is probably from that area.
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Morphology

fetta

trees or slirubs. The series Geniculatae constitutes species wherein the tree habit

is most predominant, although no tree in the genus is known to exceed 5 m.

The stems are terete in all the species except T. paniciilata where they are

ridged or irregularly angled, the ridging occurring as a result of dccurrent petiole

bases. Certain plants, especially those in the seint

branch at almost every node of the main axes, while others (as represented by

T. Caldcronl) are sparsely, if ever, branched. The bark is prominently lenticellate,

with cither small white or large brown lenticels.

The leaves are petiolate. The length of the petiole is usually correlated with

the shape of the lamina, the broadly ovate leaves being long-petiolate- while the

large elliptic ones are shortly so. T. obscura is an exception as it has elliptical

leaves which are long-petiolate.

The lobing of the leaf generally is a good primary character in certain species,

but in others, such as T. scmitriloba, T. bogotcmis, and T. Bartramia, the general

leaf-shape Is so variable that it is relatively useless as a definitive character. In

general, weedy species of the genus have variously indented or lobed leaves and

show much greater variation than the non-weedy ones. The margin is serrated,

the serrations usually being very Irregular. Most species have small glands on the

basal serrations from which the mucilaginous sap exudes. In three species, T.

althacohlesy T. cncullata, and T, corjacca, these glands are found on the petioles at

the basal sinus. Because of their extreme constancy they offer an easy means of

identifying these species.

The term "bract" has been used in this paper to mean the terminal leaves of a

branch which subtend the cymes. The bracts arc usually very prominent in

plants with axillary inflorescences. They are invariably smaller and more shortly

petioled than the vegetative leaves and are generally elliptical in outline. No

measurements of the bracts are given, as it is difficult to determine from dried

material whether they have attained their maximum growth or not.

AH species have more or less coarsely pubescent leaves, except T, acracantba

and r. obscura which have glabrescent ones. The leaves usually possess three tiers

of induments, two of which consist of stellate hairs, one closely appressed to the

surface and the other usually much larger and spreading irregularly, the third tier

of simple hairs which are usually much longer and generally more prominent. The

nature of the Indument offers good primary characters in certain species. How-

ever, the use of this character requires great judgment as the pubescence changes

considerably during the course of development. Young leaves may be covered

rather densely with both stellate and simple hairs, while the mature ones on the

same plant may have hairs of one kind only.

The leaves are stipulate. The stipules are usually large and linear and tend to

dry from the tip to the base. They are rarely caducous; in most species they
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persist even after the shedding of the leaves. No diagnostic importance has been

attached to the stipules.

The inflorescence consists of compound aggregate dichasia. In the more

primitive species, the cymes, each consisting of 1—3 cymules, are borne in the axils

of the bracts. In the more advanced species the cymes are terminal and consist

of a shortened sympodial branch system, each bearing 4-6 cymules. There is

usually more than one cyme per bract, the cymes being clustered rather densely

at the nodes, and the whole inflorescence is usually large and spreading. In both

types of inflorescences the cymule is either 2- or 3 -flowered. Each cymule is sub-

tended by a pair of fugacious bractcoles. The number of flowers per cymule is

not constant even on the same inflorescence, probably due to the abortion of one

of the lateral flowers in early ontogeny. The inflorescences are hermaphrodite or,

in a few species, gynodioecious.

The species of the genus have considerable range in the size of flowers. Slightly

before anthesis the floral buds of T. polyandra and T. speclosa are as large as 3-4

cm. in length, while those of T. Lappida and T*. hcliocarpoides rarely, if ever,

exceed 6 mm. The size of the flower is generally a good constant character for

most species. However, in T. bogotensis the length varies from 7 to 13 mm, and

Is not correlated with the variations in either the fruit or vegetative characters.

The floral buds in the majority of the species are oblongoid, but in the

Galcottiana and Caldcroni complexes they are obovoid in the hermaphrodite flowers.

The sepals afford good specific characters. All plants of the genus bear a sub-

apical appendage on the sepals, the lengths of which are generally constant for a

given species. T. Vurpiisii and T. falcifera possess the longest appendages, usually

about 5 to 7 mm. long, and T, Caldcroni the shortest, being nearly obsolete.

Unless otherwise mentioned, the lengths of the sepals given in this paper include

the apical appendages. The indument of the sepals may also be used as a primary

character in certain species. However, as with the pubescence of the leaves, its

use in the identification of a species needs caution.

There is a tendency in the genus towards a completely apctalous condition.

The more primitive species, such as T. polyandra, T. widfilocnlaris, T. hrevipes

and others, have large showy petals, while the more advanced species (T, Lappula^

T. Galeottiaua, and T. hcliocarpoides) are either apetalous or possess very small

ones. The petals have a short ciliate claw, which is hairy on the outside and some-

times has a transverse band of stellate hairs on the inner surface at the base of

the blade.

The androgynophore or gonophore, with its five spherical or elliptical glands,

contributes some important diagnostic characters. The shape of the glands, their

size, and whether they are contiguous or otherwise, are usually constant for a

species. Because of their extreme smallness, these characters, though mentioned

in the specific descriptions, have not been used in the key. The gonophore is

slightly accrescent in fruit. T. Lappiila is the only species known which does not

possess a glandular gonophore.
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The urceolus Is a small, ratlicr membranaceous ring with a cihate margin,

which is borne on the gynophore and completely surrounds the base of the stamens.

It is usually 5-lobed, sometimes 10-lobed, and very rarely unlobed. T. Lappula

and T. Sanipaioi do not possess an urceolus.

The stamens are borne cyclically on the gonophore, and the number is of great

importance in specific criteria. Certain species have as high as 60 (T. attcfiuatUy

T. arhorcscais) y others have about 40 (T, polyaiulray T. P^irpusiiy T. panicidata)

^

while the majority of the species possess between 15 and 25. T. Sampaio} is the

only species in the western hemisphere v/hich has only 5 stamens. The smaller

numbers are rather rare in Triunifetta. At least three species are known to be

gynodioecious. In these the pistillate flower either has staminodcs or lacks them

completely. No staminate flower is known for the whole genus.

The filaments have retrorse serrations in both the scmifriloha and Bartramia

complexes. Other species have smooth filaments. In T. cbihuahucnsis the bases

of the filaments are lightly stellate-pubescent. The anthers do not yield any

character of diagnostic value. They are always dorsi-fixcd, consisting of two

thccac, each with two introrse, longitudinally dehiscing cells. The pollen grains

are ellipsoidal, and about 50 /i long and 3 5 /x wide. The surface is minutely

rugulose to very nearly smooth.

The number of cells of the ovary is a good specific character. In the scries

Geniculatae, the ovary is invariably 2-mcrous, and in most species of Unctnatae

It is 3-, and rarely 2-locuIate. Where the ovary is too small for convenient dis-

section, the number of locules may be ascertained by dissecting a very small floral

bud, and counting the number of stigma lobes. In more mature buds the stigmas,

in most species, fuse and do not separate easily. In certain species, however, the

stigmas remain separate throughout. The descriptions of the stigma under each

species In this paper is that of the later stage.

The style Is usually much longer than the stamens, and the stigma Is generally

exscrted above the anthers. However' in T. dioica and the species of the Galcottiaua

complex the style is shorter than the stamens and the stigma is included by the

anthers. It may be of interest to note that these species are the only ones known

in the genus which exhibit gynodloecism.

The spinules arc small transparent epidermal outgrowths of the ovaries. They

arc the first to difi^ercntiate on the ovaries and retain their shape and size on the

mature fruits. They are probably secretory in function, as there are large quanti-

ties of mucilage In the early stages of ovary differentiation. In the series Stellatae

and Geniculatae these spinules arc always straight-pointed, while in Unctnatae

they are arcuately recurved. After fertilization, the spines develop froni the

pericarp, each at the base of a splnule. Soinctimes, as In T. candata and especially

in T. Hiutoniiy spines fail to develop from every spinulc. The spinules arc thus

carried at the tips of the spines, and usually harden slightly after anthesis. What-

ever their degree of rigidity, the spinules are always transparent and hyaline. The

nature of the spinules on young fruits, slightly after fertilization, is the best
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criterion for determining to which series the plant belongs.

The fruit is the best single character for determining the species. The shape

is generally constant for a species. T. caudata^ T. Hintonii^ and T, socorrensis

possess oblongoid fruits, while the rest of the species have cither spheroid or sub-

orbicular ones. It may be noted that these three species possess much fewer spines

than the others.

It is often difficult to speak with certainty regarding the dehiscence of the

fruits. In at least three species (T. polyandray T. grandifloray and T. discolor)

the fruits are easily dehiscent. In certain others, such as T. seviitriJoba^ T, miilfi-

locularisy and T. altbaeoideSj they are quite indehiscent. In a few the fruit can be

made to separate Into valves by prolonged boiling, but there is no evidence that

it actually dehisces in nature.

The number of cells is constant for a given species. Each cell is potentially

2 -seeded, but there Is a general tendency in most species to the formation of false

scptae and production of double the number of cells in mature fruit, each with

one seed. The reverse is true In three species, T. HintonU^ T. Bartramla, and T.

Lappiila^ where one or more cells abort early in the process of fruit development.

The size of the mature fruit body shows little variation. However, care is

needed in the use of this character, as it often is difficult to know from dried

material whether a fruit Is mature. In general, species with large showy flowers

tend to have relatively large fruits. p
exceptions as they possess rather large fruits but have very small flowers.

The nature of the pubescence on the fruit is less variable than that of the

leaves and stems. Certain species, such as T. Mex/ac and those in the GaJeottiana

complex, possess glabrous fruits. Sometimes two rather closely allied species may

be essentially different only In the pubescence of the fi'uit body (T, Purpiisii and

T, falc'ifera). In T*. Lappula a few fruits have been noticed to have densely

pubescent bodies and long plumose hairs on the spines when either diseased or

attacked by insects. This may be interpreted as traumatic reversion to an ancestral

character.

While the general nature of the splnules affords characters for series, those of

the spines themselves are characteristic of individual species. The spines may be

glabrous or pubescent. When pubescent, they may bear many long hairs (plumose)

or short rather irregularly arranged hairs (irregularly pubescent) or short hairs

which are all retrorsely pointed (retrorsely pilosulose). Further, the length of the

spines and the number per fruit being reasonably constant for a given species,

they have been found satisfactory in primary separation of the species. Section

Lappula is characterized by rigid spines; the only known American species with

more or less flexible spines is T, lougicoma.

The seeds are cither ovoid or lenticular, and have a prominent funicular groove.

There Is a considerable variation In the size of the seeds among the species. Measure-

ments of the mature seeds are given under every specific description.
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Generic and Subgeneric Relationships

Trhimfctta Is commonly referred-^ to tlie tribe Grcwieae of the family Tiliaceae

and usually is recognized by its characteristic bur-like fruits. The genus Is dis-

tinct from the other genera of Grewieae except HeUocarpus. Some of the more

important distinguishing characters between the two genera have been enum-

erated in my revision of the genus Heliocarp74s.

In their treatment of the African species of Trhimfetta Sprague and Hutchin-

son"^ divide the genus Into four sections based on the texture of the fruits, the

nature of the spines and the inflorescences, and some characters derived from the

indument of the sepals. According to their classification all the American species

belong to section Lappula, under which they tentatively proposed the three series

Stellatae, Geniculatae and Uncinatae.

Before considering the scries in detail it is desirable to summarize here the char-

acters of the genus which have been considered primitive:

1. Arborescent habit as opposed to shrubs or annuals.

2. Dense tomcntum of both stellate and simple hairs on leaves and branches,

usually associated with plumose hairs on spines versus glabrcscent condition of

leaves and branches together with glabrate or retrorsely pilusolosc spines.

3. Simple inflorescences consisting of 1 or 2 cymulcs in the axils of the bracts

as compared with compound aggregate dichasia where the cymes are borne in

dense nodose clusters of 12-20 flowers each.

4. Large showy flowers with many stamens, and multiloculate large fruits

versus small flowers having few stamens with a tendency towards dioccism; also

marked tendency towards reduction of floral parts such as gonophore, gland,

urceolus, and petals, and the general progress towards 1-loculate, small, glabrous

fruits.

The series Stellatae Is known to me from only one specimen, and I am in no

position to comment on its phylogcny or relative antiquity, except to say that it

IS very closely related to Geniculatae. The splnules on the ovary are straight

and undivided and resemble those In Geniculatae; but in fruit they consist of

4 to 5 per spine and are stellately arranged.

The series Geniculatae is a relatively small group consisting of 14 species,

most of which are rather poorly represented in the herbarium. The species of

this scries generally possess a tree habit, 2-merous ovary, usually numerous stamens,

and ovaries bearing spinules which are either straight or slightly dcflcxed in fruit,

but never recurved. Each spine is terminated by one spinule only. These char-

acters, together with the obvious consideration that a hooked spinule of Uncinatae
is definitely more efficient in the dispersal of fruits than the straight one of

Geniculatae, lead one to the conclusion that Geniculatae is more primitive.

^*'K. Schumann in Engl. & Prantl, Nat. Pflanzenfam. 3'^:28. 1895.

-"Ann. Mo, Bot. Card. 36:508. 1949.
28

Jour. Linn. Soc. But. 39:233. 1909.



1950]

KO KO LAY AMERICAN TRIUMFETTA 327
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>

Triumfetta polyandra is apparently the most primitive species of the series

since it possesses very large showy flowers (the largest known for the genus),

numerous stamens, and also very large fruits with very densely plumose spines.

The character of the spines In turn relates it to Lasiothrix, a section considered

to be more primitive than Lappula by Sprague and Hutchinson,
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The derivation of the species of Geniculatae from T. polyamlra is appar-

ently quite simple, T. spcciosa^ with its very large flowers and fruits and its long

plun^ose spines, could be derived from T. polyafidray from wliich it differs in having

fewer stamens and much smaller petals. By the reduction in the sizes of flowers

and fruits and also in the number of spines, T. caudata could be conveniently

arrived at from T, spcciosa, T. caudata possesses very plumose spines and densely

tomcntose fruits, leaves, and branches. T. Hiiitonii culminates this line of reduc-

tion, as it has glabrescent leaves and branches, much smaller flowers, very few

short spines, and a 1-loculate ovary due to the abortion of one loculc. In T.

caudata^ and especially in T. Hintouiiy the number of spines per fruit is usually

much less than the number of spinules on the ovary.

Another line of evolution which stems from T, spcciosa leads to the Calderoni

complex, consisting of seven species. The more primitive species of this complex

are characterized by the possession of plumose spines and small but densely

tomcntose fruit bodies. They all have very small flowers usually borne on com-

pound aggregate dichasia, in which each cyme is composed of 12—20 flowers. The

derivation of the flowers of this complex from T. spcciosa is not too clean The

three species, T. Calderoni, T. fcrrugifica, and T, arhoresccnSy are considered more

primitive than the rest of the species in the complex, since they possess numerous

stamens, plumose spines, and densely tomcntose fruits. T. Mexiac is the only

species of the genus which has a small gynophore borne upon the gonophore. This

character, in conjunction with the glabrate fruits and spines and fewer stamens

as compared with the three species mentioned above, makes T, Mexiac appear

definitely more advanced. T. attcnuata is very closely related to T. Mexiac.

Dioecism Is attained in T. dioica, a species ^hich shows close affinity with T.

Caldc

A second line of evolution from T. polyavdra leads to T, coriacca and T.

cnciillata. It is unfortunate that no fruiting specimen of T. citciiUata is available.

However, in its vegetative and floral characters it is strikingly similar to T. coriacca^

a species which has numerous stamens and large flowers with showy petals. It

diff^ers from T. polyandra in its smaller fruits and fewer and less pubescent spines.

Except that T. Goldmafii has fewer stamens, it has much the same characters as

T. coriacca.

The scries Uncinatae is rather well represented in the herbarium and consists

of 27 species in the western hemisphere and about 25 in the eastern. Unlike

Geniculatae, this series is not a compact group, and is apparently polyphylctic

in origin, as some of the species with uncinate spinules could be derived more

easily from species in Geniculatae than from those in Uncinatae. This scries

is characterized by the members having spinules which are continuously recurved

both on the ovary and the spine, by their shrubby habit, by the predominance of

3-merous ovaries, and, except in the more primitive species, by the presence of

only 5-25 stamens.

roni.
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The most obvious direct line of evolution is from T. breiipes wKich, though

advanced in many respects, could be easily referred to T, polyandra on such

primitive characters as the size of the flowers, the presence of numerous stamens,

and the large, more or less tomcntose fruits with numerous though short spines.

This species apparently gives rise to three Unes of evolution, of which two end in

strict endemism and the third attains a high degree of success and complexity.

In possessing relatively large, showy flowers, and large, more or less tomentose

fruits and spines, the endemic species T, socorrensh is obviously related to T.

brei'ipes; however, it is more advanced than the latter as the number of spines and

stamens is considerably less. T. Piirpusn^ another endemic species, has the same

type of fruits as T. brcvipcs, though they are slightly smaller and armed with

fewer spines. Its flowers still possess numerous stamens, but are rather oddly

specialized in having excessively long apical appendages of the sepals. The rela-

tionship between T. Purpusii and T. falcifera is so close that it is sometimes slightly

difficult to distinguish the two species when in flower. The fruits of T. falcifera

and T, Purpii-sii are alike In general shape and size but those of the former arc

nearly glabrous.

The more successful line of evolution from T. breiipes leads to T, Pahneri,

An Interesting specialization appears here for the first time. The spines arc

clothed lightly with short hairs which are all retrorsely pointed. This feature,

together with hooked spinulcs, is of definite advantage in the dispersal of the fruits

by animals. Though T. Pahncri has retrorsely pllosulose spines, it still possesses

large flowers and fruits. The highly successful and widely distributed semitriloba

complex may be derived from this type by the reduction in the sizes of flowers

and fruits, and also by the inflorescences becoming slightly more compound.

Further reductions in the floral parts leads to T, Lappithj a very widely distributed

species of the genus.

There Is a considerable confusion with regard to the delimitation of T. semi-

triloba. Some authors-'*' ^^ treat it in a very inclusive sense, to include all plants

which have retrorse hairs on their spines but are not T. Lapfnila. This inclusive

interpretation Is not satisfactory, because some of the segregate species are distinct

even to a casual observer.

It is more usual to split the complex into many species, chiefly distinguishing

them on the size of the flowers, shape and size of the leaves, and on pubescence.

This treatment does not solve the problem either, as most of the so-called species

appear to be connected by numerous intermediate forms which defy classification

In the herbarium. The difficulty is further enhanced by the Incomplete nature

of the specimens, classification being frequently uncertain in the absence of mature

fruit.

The variation in the size and shape of the leaves is of such great magnitude that

it Is usually Impossible to match two specimens with any degree of certainty by

^^K. Schumann in Mart. Fl. Bras. 12^:135. 1886.

^•^Uittien in Pullc, FL Surinam 3:56. 1932.
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tlic use of leaf characters only. Other characters being very similar, the leaves

usually may vary from undivided to deeply and profoundly 3-lobedj the lobing

being either above or below the middle of the lamina. The size of the flowers is

relatively less variable, but there are instances, especially in T. bogotcnshy where

it does not correlate with the other trends. The nature of the pubescence is

slightly more constant, though there is a very considerable variation in the degree.

Apparently the kind of hairs, whether stellate, simple, or both, is generally constant

for a species, as it tends to vary with the general shape and size of the petals and

fruits together with the number of locules and the nature of the spines.

On some of these more constant characters, I have recognized six species in

the scmitriloba complex, with the hope that it would be more satisfactory from

both the practical and taxonomic standpoints. Some of the more important

characters which help in the identification of the species are discussed briefly under

each, besides those mentioned in the key.

The three South American species, T. vinltilocularis, T. molliss/may and T.

longicomay are related in but a superficial way to T. brcvipcs. The very definitely

2-merous ovaries, the general tendency towards a tree habit, and the large fruits

with very plumose spines relate them more closely with T. polyandra. Among

themselves, the relationships to one another are extremely strong. T. miilti-

loculariSf though a very distinct species, has hitherto been mistaken for T.
F

njoIJissima in the herbarium. T. longicoma is the most advanced member of the

three.

Triumfcfta chihuahnensisy T. barhosa, and T. colnmitarh are three distinct

but very closely related species. Although they have a few characters In common

with T. Talnieriy they do not exhibit any close affinity to that species and are much

more closely related to T. coriacea and T. GoldmanL Without the uncinate

spinule, one would certainly experience difficulty in identifying T. coluwnaris and

T. GoldmanL It is most probable that these three species of Uncinatae are de-

rived directly from the three geniculate species, T. ciindlata, T. coriacea, and T.

Goldman}, T. grand/flora and T, discolor are definitely related in having dehiscent

fruits and rather large showy flowers with about 20 stamens. They are in turn

related to T. mollissima.

The Galeotfiana complex (consisting of the three species, T, panicalafa, T,

Galeottiana^ and T. heliocarpoides) is of great interest in that though the three

are definitely uncinate, they do not show any close affinity with any other species

of the series. However, there is a very remarkable similarity between this com-

plex and the Calderoni complex in Geniculatae. The two complexes have the

same type of inflorescence, flowers of the same shape and structure, and fruits

whose superficial resemblance is rather striking despite the fact that all species of

the Galeottiana complex have essentially glabrous fruits. All species in the

Calderoni complex have 2-merous ovaries, and T. panicnlata bridges this difference

in possessing a 4-loculatc fruit. The affinity is further strengthened by the
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tendency of T. pauiciilata to a tree habit, Its numerous stamens, and its relatively

large fruit. T. Galcottiana and T. heViocarpoidcs are not only closely related

species but arc also very closely allied with T. panicnlata. Though the three are

distinct, sometimes the delimitation of the species becomes very difficult especially

when immature fruiting specimens are being considered. Both T. Galcottiana and

T, beliocarpoicles attain gynodioecism.

The Bartramia complex, consisting of four species, T. sericafa, T. brachista-

cantha, T. Bartranua, and T, Sampaioiy is really problematic in its relationships.

In the possession of cymes in dense nodose clusters the species resemble those of

the Galcottiana complex, but, on the other hand, the oblongoid floral buds and

pubescent fruits make them resemble the scmitriloba complex. The picture is

further complicated by the fact that T. Bartramia is a pantroplc weed which is

equally at home in both the eastern and western hemispheres. Though the com-
plex does not attain gynodioecism, there is considerable reduction in the floral

parts and in the size of the fruits, which are the smallest known for the American

species. The fact that T. Sampaioi lacks an urceolus and has only five stam.ens

places it In approximately the same degree of advancement and specialization as

T. Lappula, T. scvicafa resembles T. hogotensis in having the same general type

of flowers and indument, but has much smaller fruits with glabrous spines. T.

hrachistacautha has characters which arc about intermediate between those of

T, sericata and T. Bartramia. The relationships of the species of the Bartramia

complex with those of the western hemisphere arc not too apparent. Its affinity

may be with either the scmitriloba or Galcottiana complexes, or possibly with both.

From the above discussion of some of the salient characters and relationships

of the species, it is quite obvious that no definition of the series could be given

which would suit all the species. The characters are superposed in such a manner
that hardly any two are correlated. I am unable to give any precise definition of

the series as there are nearly as many exceptional forms as there are typical ones.

Further, an attempt at classifying the genus based on characters derived from the

size of the flowers, types of inflorescences or the nature of the stigmas (as sug-

gested by Hochreutiner^^) leads one into similar dilemmas.

Because of these apparent reticulate combinations of the characters, I am led

to the conclusion with the original authors that the ''series, though very useful

for the purposes of a clavis, do not coincide with natural groups, but appear to

represent three of the phylogenetic stages through which many species of section

Lappula have passed, the stellate arrangement being the most primitive and the

uncinate the most highly modified. "^^ The three series arc here maintained not

only for the sake of convenience, but because they arc the nearest approach to the

real relationship of the species.

31 Ann. Conscrv. Jard. Bot. Geneve 18:92. 1914.

^-Spraguc £c Hutch. Jour. Linn. Soc. Bot. 39:240. 19C9.
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Chromosome Counts

Chromosome counts were made for the following three species:

Triumfetfa Bartramia 2n 32

Triumfetta Calderoni 2n 32

Triumfetta semitriloba 2n 32

The counts were made from root-tips of plants raised in a greenhouse at Mis-

souri Botanical Garden. The seeds for T, Calderoni were collected by Dr. Edgar

Anderson from Honduras, and those for T. Bartramia and T. semiiriloba were

sent to me by Dr. Brandao-Joly from Sao Paulo, Brazil. As none of the plants

flowered mciotic counts could not be made.
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Fig. 4. Illustrations of taxonomic criteria for Series Stellatae and Geniculatae

1. Small orbicular fruit of T. CalJeront with densely plumose spines.

2. Suborbicular fruit of T. Mexiae borne on a short gynophore above the gonophore.

3. Suborbicular to oblongoid fruit of T, caudata with about 25 plumose spines.

4. Oblongoid fruit of T. Hintonii with few short spines,

5. Fruit of T. stellata with 3—5 spinules per spine.

6. Orbicular fruit of T. Goldmani with falcate spines.

7. Large fruit of T. speciosa with densely plumose spines.

8. Large, easily dehiscent fruit of T, polyandra with large, very densely plumose spines.
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Shrubs or trees. Leaves alternate, petiolate, stipulate, the stipules usually large,

persistent, rarely fugacious, the blade 3- to 5-lobed or undivided, the venation

palmate, 5- to 7-costate at the base. Inflorescences hermaphrodite or gynodioecious,

usually axillary (terminal in few species), consisting of numerous aggregate

dichasla. Flowers either hermaphrodite or pistillate, staminatc ones not known,

hypogynous, 5-mcrous; sepals 5, valvatc, free, with apical appendages; petals 5,

sometimes absent, free, imbricate, 3- to 5-nervcd, shorter than the sepals, usually

cihatc at the base (claw)
;
gonophore bearing 5 spherical or elongate glands mani- •

fest, absent in some species, usually crowned by a ciUate, rather membranaceous

ring (urceolus) surrounding the stamens; stamens 5-60 in hermaphrodite flowers,

staminodial or absent in the pistillate, borne cyclically on the enlarged gonophore,

with 2 thecous, 4-celled, introrse, longitudinally dehiscent anthers, the filaments

free, usually glabrous, sometimes pubescent at the base, often with retrorse serra-

tions; ovary wholly superior, sessile on the gonophore (except in T. Mcxiae, with

very short gynophore on the gonophore), ellipsoid to orbicular, covered with many

short, cither erect or recurved, hyaline spinules, 2- or 3-loculate, each with 2

anatropous collateral pendulous ovules, the style filiform, the stigma briefly 2- or

3 -parted, sometimes capitate. Fruits dry, indchiscent or loculicidally dehiscent, 2-

or 3-loculatc, each cell 2-seeded, or falsely 6- to 9-loculate, or each cell 1-seedcd, or

1-loculatc with 1 seed due to abortion, usually sessile on the slightly accrescent

gonophore, lappaceous, the spines elongating from the pericarp at the bases of the

spinules; seeds compressed-ovoid or pyriform, with a more or less prominent funic-

ular groove, the cotyledons folded, the endosperm oily-

Standard species: Triumfctta Lappula L.

KEY TO THE SERIES

A. Hyaline spinules of ovary straight, In fruit cither straight or slightly

deflcxcJ, or consisting of 3-5 stellatcly arranged; ovaries 2-Tncrous;

stamens 20-60, most of the species with 40 or more; usually small

trees 3-5 m. talL

B. Each spine with 3-5 stellately arranged spinules; mature floral

buds panduratc Stfllataf (p. 334).

BB. Each spine with 1 straight or slightly dcflexed spinule; mature

floral buds oblongold or obovoid Geniculatae (p. 3 36)

AA. Hyaline spinules of ovaries and fruits arcuatcly recurved; ovaries

3- or rarely 2-merous; stamens 5-40, most of the species with less

than 30; usually shrubs 1-3 m. high Uncinatae (p. 349)

Series Stellatae Sprague 8: Hutcli. in Jour. Linn. Soc. Bot. 39:240. 1909.

1. Triumfetta stellata Ko Ko Lay, sp. nov.

Arbores parvac 3 m. altae. Ramuli graciles dense stellato-pubescentcs. Folia

anguste ovata interdum obscure 3-lobata 5-6 cm. longa 2-3 cm. lata ad basim

subtruncata vel subcordata longe acmuinata subdupliciter serrata utrinquc pilis

sparsls stcllatis; pctiolis 1-3 cm. longis pilis fulvis stellatis pubescentibus. In-

florcscentiae axillares, cymis cymulis 4-5, pedunculis plerumquc 4-6 mm. longis,

pedicellis 2-3 mm. longis. Flores hcrmapKroditi, alabastro maturo pandurato 8-9
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/

Fig. 5. Triumfctfa stcllata

mm. longo; sepalis ellipticis circiter 10 mm. longis extra minute stcllato-puberu-

Icntls, appendiculis circiter 0.25 mm. longis; petalis obovatis brevissimis 2-3 mm.
longis, unguilo 1.0-1.5 mm. longo extra breviter villoso; gonoplioro circiter 1.5

mm. longo, glandulis ellipticis circiter 1.0 mm. longis 0.5 mm. latis; urceolo 0.3

mm. alto 5-lobato breviter ciliato; staminibus 25-30, filamentis usque ad 5-7 mm.
longis glabris; ovario breviter oblongo-ellipsoideo circiter 1 mm. longo, spinulis

3 5-40 erectis, stylo glabro 2-3 mm. longo, stigmate breviter 2-fido. Fructus

globosi non debiscentes, corpore ipso 3 mm. diametro 2-loculari, loculis 1-spermis

cano-tomentosis, aculcis 2-3 mm, longis inaequilater breviter pubescentibus,

spinulis 3-5 per aculco; seminibus maturis baud visis.

Mexico: Mexico: Tcmascaltepec, Las Mesas, alt. 2000 m., Oct. 25, 1933, Hinton
4460 (HOLOTYPE in Herb. Kcw.).
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The aflfinities of this very distinct species are doubtful. It has a superficial

resemblance to T. Galcottiana, but can be recognized easily in fruit by the 3 to 5

stcllatcly arranged spinules on the spines, and in flower by its panduratc floral

buds with very small obovate petals, which also have small foveae at about the tip

of the claw.

J 1909.

KEY TO THE SPECIES

A. Sepals at anthesls 2-4 cm. long; mature fruit body 4-10 mm. in

diameter.

B. Sepals at anthesis 3.5-4.0 cm. long, the apical appendages 1-3 mm.
long; spines 4 mm. long or more, densely plumose.

C. Leaves broadly elliptical to obovate, the petioles about 1 cm.

long or less; petals broadly obovate, subcqualling the sepals;

fruit easily dehiscent, 1.2-3,0 cm. wide including the spines, the

spines 0.6-1.0 cm. long; southern Mexico and Honduras 2. T. polyaudra

CC. Leaves ovate to 3-lobed, the petioles 3-5 cm. long; petals ellip-

tical, less than half the length of the sepals; fruit indehiscenc,

1.0-1.5 cm. wide including the spines, the spines 3-5 mm, long;

southern Mexico to Panama 3. T. spccjosa

BB. Sepals at anthesis 2.0-2.5 cm. long, the apical appendages about

1 mm. long; spines 2-3 mm. long, lightly pubescent to glabrescent

(not known in T. cucullata)

,

C. Leaves 11-15 cm. long, the petioles with 2-4 prominent spherical

glands at the basal sinus; petals broadly obovate, about 22

mm. long.

D. Leaves elliptical, acute, the petioles about 1.5 cm. long;

stamens 20; coastal west-central Mexico 4. T. cucuUafa

DD. Leaves broadly ovate to 3-lobcd, acuminate, the petioles 4—6

cm. long; stamens 40; southwestern Mexico 5. T. corliicca

CC. Leaves 5-7 cm, long, the petioles without glands at the basal

sinus; petals elliptical to narrowly obovate, 1.2—1.6 cm, long;

western Mexico ^. T, GolJmaiii

AA. Sepals at anthesis 0.4-1.6 cm. long; mature fruit body 2-3.5 mm.
in diameter.

B. Sepals at anthesis 1.0-1.6 cm. long; fruit body oblongoid, the

spines 2 5 or fewer.

C. Stem and petioles densely ferruginous-tomcntose; leaves pubescent

on both surfaces, densely so beneath; sepals densely tomentose

without; mature fruit tomentose, 2-loculatc, the spines 3-5 mm.
long; Colombia 7. T. canJata

CC Stem and petioles glabrescent; leaves essentially glabrous on

both surfaces; sepals nearly glabra te without; mature fruit

glabrate, I-loculate, the spines 1-2 mm. long; central Mexico.... 8. T. Hinfonii

BB. Sepals at anthesis 0.4-1.0 cm. long; fruit body globose or sub-

globose, the spines 50 or more.

C. Petals 1-2 mm. lung; leaves densely tomentose; spines plumose,

the fruit densely tomentose (not known in T. fcrruginca)

.

D. Apical appendages of the sepals nearly obsolete; leaves cuncate

to rounded at the base, rarely subcordate; Honduras and El

Salvador ...- 9. T. Cahlcroni

DD. Apical appendages of the sepals manifest; leaves distinctly

cordate.

E. Inflorescences hermaphrodite; sepals 7—10 mm. long; style

4—6 mm. long.

F. Fluwerin;; peduncles 2-4 mm, long; floral buds obovold;

stamens 40-60.

G. Apical appendages of the sepals 2-3 mm. long, plumose;

stamens about 60; stigma undivided; southern Mexico.. 10. T. fcrrn^iuca
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GG. Apical appendages of the sepals about 1 mm. long,

lightly pubescent ; stamens 40-5 ; stigma 2-lobcd

;

Costa Rica and Panama 11. T. arboresccns

FF. Flowering peduncles about 1 mm. long; floral buds ob-

longoid; stamens about 20; Colombia 12. T. persimills

EE. Inflorescences gynodioecious; pistillate sepals 4-5 mm. long;

style about 2 mm. long; southern Mexico 13. T. dioica

CC. Petals 3—7 mm. long; leaves glabrescent; spines and fruits

glabratc (not known in T. attcnuuta),

D. Leaves iong-attcnuate, the veins on lower surfaces glabrate;

sepals essentially glabrous without, the apical appendages about

2 mm. long; stamens 60; style about 6 mm. long; southern

Mexico 14. T. aitenuata

DD. Leaves shortly acute to acuminate, the veins on the lower

surfaces pubescent; sepals lightly stellate-pubescent without,

the apical appendages less than 1 mm. long to nearly obsolete;

stamens 40; style about 2 mm. long; southwestern Mexico.... 15. T. ls\cx'iac

m

2. Triuaifetta polyandra DC. Prod. 1:508. 1824. (T.: based on Sessc &
Mocino's tab, IIJ in Herb. Geneve).34

Triumfctta obovata Schlecht. et Cham, in Linnaca 5:288. 1830. (T.: Schlcde Gf Deppc

Trmmfetta lnsig7ih S. Wats. In Proc. Am. Acad. 22:400. 1887. (T.: £. Calmer 1^2).

Small trees or large sbrubs about 3-4 m. high; branches and inflorescence axes

very densely tomcntose with long ferruginous hairs. Leaves broadly elliptical to

obovate, 13—15 cm. long and 10—12 cm. wide, the base rounded or subcordatc, the

tip abruptly acuminate, doubly and regularly serrate, both surfaces scabrous, rather

densely tomentose with both simple and stellate hairs; petioles short, stout, about

1 cm. long, covered rather densely with long hairs. Inflorescences on axillary and

terminal branches, the cymes of 2—3 cymules, the flowering peduncles 5—9 mni.

long, the pedicels 3-5 mm. long. Flowers hermaphrodite, the buds oblongoid,

30—3 5 mm. long slightly before anthesis, the apical appendages 1—3 mm. long;

sepals narrowly obovate, about 3 6 mm. long, covered rather densely with many

long coarse hairs without; petals broadly obovate, showy, 2.7-3.2 cm. long and

5—6 mm. wide, the claw 5—6 mm. long, densely plumose
;
gonophorc short and

stout, about 0.75 mm. long and 2.0 mm. thick, the glands oblong, subcqualling

the gonophore; urceolus about 0.75 mm. high, many-lobed, lightly cihate; stamens

40—50, the filaments glabrous; ovary spheroid, 3 mm. long, the style 25-28 mm.
long, the stigma acute. Fruit spherical, easily dehiscent, the body 6-10 mm. In

diameter, densely plumose, 4-Ioculate, each 2-seeded, the spines numerous, 6—10

mm. long, densely plumose with long hyaline or ferruginous hairs, the spinules

erect; seeds ovoid, about 2 mm, long and wide.

Rather rare plants which grow in open forests, usually upon rocky mountain

slopes at altitudes of 800-1500 m. in southern Mexico and northern Honduras;

flowering from August to September, the fruit maturing from late October and

persisting on the plant until early December.
h

34 Hochr. in Ann. Conserv. Jard. Bot. Geneve 18:110. 1914.
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Mexico: chiapas: Chacomusclo, alt. 800 m., MatuJa 44j6{}Ao). jalisco: Rio

Blanco, E. Pahncr Ij2 (Mo, US), 2j2 (US); slopes of barranca near Guadalajara, Pringle

446Q (BR, Mo); bluffs near Guadalajara, alt. 5000 ft., Prifigle g6()4 (Mo, US); on tKe

road between Colotlan and Bolanos, Kose 2822 (NY). Mexico: Tcmascaltepcc, Luvianos,

alt. 1300 m., Hhiton 5goo (US), nayarit: Tepic, between Pedro Paula and Acuponcta,

Kose ^92J (NY), vera cruz: Mirador and vicinity, Lkhmann ^T2, J2I (US), alt.

3500 pod., Lifhlcn Suppl 26 (BR), 47 (BR, G) ; Cordillera, Zacuapan, alt. 2000-3000

ped., Galeofti 7062 (BR).

Honduras: yoro: Aguan River valley, vicinity of Coyoles, alt. 1000 ft., Yuuckcr,

Koepper & Wagnrr S167 (Mo).

This species is very distinct and can be easily recognized by its large showy

flowers, the largest known for the genus, and also by the extremely characteristic

large, easily dehiscent fruits with many long very plumose spines. De Candollc

based his description on the sketch of Scsse and Mocino. I have seen a photograph

of the original sketch and have no difficulty in recognizing that T. insignh of S.

Watson IS conspcciflc with it. I have not seen the type of T. olwvafii, but my
interpretation of that species is based on the original description, which was later

amplified by Turczanlnow on Linden's Supplementary Collection No. 47, which

I have seen.

3. Triumfetta speciosa Seem. Bot. Voy. Herald, 86. 18 53. (T.: Sccmann

1240).

Tr'iumfcifa ynacrocalyx Turcz. in Bull. Soc. Nat. Moscou 31^:230, 1858. (T.: Linden

SuppJ,2j).^

Triumfetta mlcropetula Hochr. in Ann. Conserv. Jard. Bot. Geneve 18:98. 1914. (T.:

Linden Suppi . 25).

Small trees or large shrubs 3-4 m. high; branches and inflorescence axes scurfy,

densely covered with ferruginous tomentum. Leaves broadly ovate, generally 3-

lobcd, 6-9 cm. long and 5—7 cm. wide, the base rounded or subcordate, the middle

lobe long-attenuate, the laterals short and blunt, the serrations very irregular,

usually blunt and often glandular, the upper surface dark green, coarse with many

short stellate hairs, the lower pallid, densely tomentose; petioles 3-5 cm. long,

lightly pubescent. Inflorescences axillary, the cymes of 1—2 cymules, usually

opposite the bracts, the flowering peduncles 4-5 mm. long, the pedicels 6-8 mm.
long. Flowers hermaphrodite, large, the buds oblongoid, 30-3 5 mm. long slightly

before anthesis, the apical appendages about 2 mm. long; sepals narrowly elliptical,

about 3 5 mm. long with many separate tufts of long stellate hairs without; petals

ovate, short, about 6 mm. long, the claw about 3-4 mm. long, vcry^ densely

plumose; gonophore about 1 mm. long and 2 mm. wide, the glands spherical, sub-

equalling the gonophore; urceolus short, about 0.5 mm. high, many-lobed, lightly

ciliate; stamens 20, the filaments glabrous; ovary ovoid, about 1.5 mm. long, the

style 3 0—34 mm. long, with many short separate tufts of stellate hairs, the stigma

acute. Fruit orbicular, the body 6-8 mm. in diameter, rather densely pubescent,

4-loculate, each cell 2-seeded, on maturity with 8 distinct 1 -seeded locules, the

spines numerous, 100 or more, each 3-4 mm. long, densely plumose with short

hairs, the spinules erect; seeds ovoid, about 2.0 mm. long and wide.
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A species of relatively scattered distribution, which extends from southern

Mexico to Panama; usually growing in open areas on slopes of mountains, or along

the rocky banks of streams at altitudes of 13 00-1700 m.; flowering from late

July to September, the fruit persisting on the plants until late February or March.

MExrco: chiapas: Siltepec, Matuda 1581 (Mo). Jalisco: San Sebastian, trail to
El Ranchito, alt. 1500 m., Uexia 1444 (Mo, US), vera cruz: Mirador, Linden Siippl

2j (BR, FM photo); Zacuapdn and vicinity, Purpus IQlS (Mo, NY, US), 3749 (Mo,
UC); Cordillera, locality not mentioned, Galeotti ip^J (BR), 4162 (BR).

British Honduras: Vaca Falls District, Record s, n, (US).
Guatemala: alta verapaz: Patal, alt. 1600 m., Titerckbcim II 1546 (Mo); San

Cristobal, Tejada 265 (US).
Honduras: morazan: La Montanita, alt. 1400 m., Williams ^ Molina R. 10636

(Mo); Mt. Uyuca, alt. 1600 m., Williams ^ Molina R. 10252 (Mo).
Panama: chiriqui: Boquetc, Seernann 1240 (K) ; Volcan de Chiriqui, Boquete Distr.,

alt. 7000 ft., Davidson 515, 8g5 (Mo); Finca Lerida to Boquete, alt. 1300-1700 m.,
Woodson, Allen ^ Scibert II15 (Mo).

This species is characterized by its very large flowers and disproportionally

short petals, and also by its large fruits with briefly plumose spines. It is rather

interesting to note that both the species of Turczaninow and Hochreutiner are

primarily based on Linden SnppL 25, a sheet which was apparently examined also

by Seernann, as he cites a Linden collection from Vera Cruz, Mexico.

4. Triumfetta cucullata Fernald, in Bot. Gaz. 20:532. 1895. (T.: Lamb
579)^

Shrubs about 2-3 m. high; lower branches sparingly pubescent, the upper and

the inflorescence axes densely cinereous-tomentose. Leaves elliptical, about 13-15

cm. long and 4-5 cm. wide, the base obtuse, with 4 spherical glands at the basal

sinus, the serrations generally glandular, the upper surface Hghtly stellate-pubescent,

the lower more densely so; petioles 1.0-1.5 cm. long, densely tomentose. In-

florescences axillary, the cymes of 3 cymules, generally condensed, the flowering

peduncles about 3 mm. long, the pedicels 3-5 mm. long. Flowers hermaphrodite,

the buds broadly oblongoid, 22-24 mm. long slightly before anthesis, constricted

sHghtly above the base, the apical appendages slender, 0.5-1.0 mm. long, very

lightly pubescent; sepals oblong, 22-25 mm. long including the apical appendages,

steUate-tomeatose without, glabrcscent within; petals broadly obovate, about 23

mm. long nnd 6-7 m.m, wide, the claw about 4-5 mm. long, densely plumose;

gonophore short and stout, about L5 mm. long and 2-3 mm, wide, the glands

quadrangular, broad, about 1.0 mm. long and 1,5 mm. wide; urceolus short, about

0,5 mm. high, distinctly many-lobed, briefly cihate; stamens 20, the filaments

smooth, densely pubescent at the base; ovary orbicular, about 1.5 mm. long, the

spinulcs about 50, erect, the style about 22 mm. long, the stigma acute. Fruit

not sQcn.

Known only from the type. Flowers in February.

Mexico: nayarit: Tepic, Zopelote, alt. 2000-3 000 ft., Lamb 57g (Mo, US).

Though very imperfectly known, this species may be easily identified by its

short-petiolate elliptic leaves, by its large showy flowers, and also by its possession

of only 20 stamens with the filaments densely pubescent at the base.
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5. Triumfetta coriacea Hochr. in Ann. Conserv. Jard. Bot. Geneve 18:108.

1914, (T.: Lariglasse 815).

Small trees or large shrubs 3-4 m. Klgh; branches and inflorescence axes gla-

bresccnt, brownish. Leaves broadly ovate to 3-lobed, 11-14 cm. long and 8-12

cm. wide, the base cuneatc to rounded, the tip long-acuminatc; the serrations

regular and usually double, the upper surface glabrate, the lower very lightly

pubescent to glabrescent; petioles stout, 4-6 cm. long, with 2 or 4 prominent

glands at the basal sinus. Inflorescences axillary, rarely terminal, the cymes of

2-3 cymulcs, borne very loosely In nodose clusters, the flowering peduncles 6-8

mm. long, the pedicels 2-4 mm. long. Flowers hermaphrodite, the buds narrowly

oblongoid, about 22 mm. long sUghtly before anthesis, constricted in the middle,

the apical appendages very short, about 0.5 mm. long; sepals elliptical, 22-24 mm.

long, rather lightly stellate-pubescent without; petals broadly obovate, 20-22 mm.

long and 6-8 mm. wide, the claw about 3 mm. long, densely plumose; gonophore

slender, 1-2 mm. long, the glands elliptical, subequaUing the gonophore; urceolus

about 0.5 mm. high, many-lobed, lightly dilate; stamens about 40, the filaments

glabrous; ovary ovoid, about 1.5 mm. long, the splnules numerous, erect, the style

about 22 mm. long, the stigma acute. Immature fruit orbicular, the body essen-

tially glabrous, 2-IocuIate, each cell 1 -seeded, the spines numerous, rather short;

mature fruit not seen.

Southwestern Mexico, usually growing on hillsides in pine and oak forests at

altitudes of 800-1000 m.; flowering from middle of December to late January.

Mexico: guerrero: San Vincente de San Juan, alt. 920 m., Hinton IIIQJ (GH)

;

Plan de Carrizo, Galcr.na, alt. 850 m., Hinton TIO56 (GH) ; Sierra Madre, alt. 800 m.,

LangJassc 815 (G, GH, US).

This species can be recognized by its glabrescent, broadly ovate to 3-lobcd

leaves v/Ith 2-4 spherical glands on the petioles at the basal sinus; and also by Its

large, showy flowers with deep yellow broadly obovate petals. It is unfortunate

that mature fruiting specimens are unavailable.

6. Triumfetta Goldmani Rose, in Contr. U. S. Nat. Herb. 12:285, 1909.

(T.: Goldman 264).

Triumfetta sanctae-Iuciae Sprague, in Kew Bull. 114. 1923. (T.: Sccmann 2141).

Triumfetta qnercetonim Bullock, loc. cit. 295. 1937. (T.: Hinton 6746),

Small trees or large shrubs 3.0-3.5 m. high; branches and inflorescence axes

with many short stellate hairs, later becoming glabrate. Leaves elliptical to nar-

rowly ovate, 5-7 cm. long and 2-3 cm. wide, the base cuncate or rounded, the tip

narrowly and gradually long-attenuate, the serrations rather regular, both surfaces

scabrous with many short stellate and simple hairs; petioles slender, 1.0-1.5 cm.

long, rather lightly but coarsely pubescent; bracts of the same general shape as

the vegetative leaves. Inflorescences axillary, rarely terminal, the cymes of 1-2

cymulcs, always in the axils of the bracts, the flowering peduncles 4-6 mm. long,

the pedicels about 4 mm. long. Flowers hermaphrodite, the buds narrowly ob-

longoid, 18-20 mm. long and 2-3 mm. wide sHghtly before anthesis, the apical
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appendages slender, 1-2 mm. long; sepals narrowly ovate, about 20 mm. long,

with few separate tufts of short stellate hairs without; petals elliptical to narrowly

obovate, 12-16 mm. long and about 3 mm. wide, the claw 4-5 mm. long, densely

plumose; gonophore large, about 2.5 mm. long and 1.5 mm. wide, the glands

elliptical, subequalling the gonophore; urceolus short, about 0.2 5 mm. high, many-

lobed, lightly ciliatc; stamens 20, the filaments glabrous, ovary orbicular, about

1.5 mm. long, the spinules about 75, erect, the style about 16 mm. long, the stigma

either acute or briefly bifid. Fruit spheroid, the body 4-5 mm. in diameter at

maturity, Hghtly pubescent, 4-loculate5 each cell 1 -seeded, the spines falcate, about

75, 2-3 mm. long, lightly pubescent with few short hairs; seeds pyriform, about

1.5 mm. long and wide.

Rather common plant of western and central Mexico, usually growing in oak

and pine forests in shady slopes under trees in moist places or on edges of meadows

along streams at altitudes of 600 to 2000 m.; flowering in September and October,

the fruit persisting until late January.

Mexico: chihuahua: Arroyo Hondo, Sierra Charuco, Gentry 1^68 (Mo, US); San
Jose dc Pinal, Rio Mayo, Gentry 2841 (Mo); Guicorichi, Rio Mayo, alt. 5000 ft.. Gentry
1967 (Mo); El Carrizo, alt. 800 m., Ortega 6011 (US); Balboa, Ortega 504] (US).
DURANGO: Sierra Trcs Picos, alt. 3500 ft., Gentry S2q6 (Mo); La Bajada, Tamazula, alt.

300 m., Ortega 4252 (US). Guerrero: Mina, Zihuaglo-Ojo dc Agua, alt. 1640 m.,
Hinton gyio (US); MIna, Chlrlagua, alt. 1600 m., Hhrton 9847 (GH) , 10663 (GH, Mo,
US); Pllas FIIo Mayor, alt. 1800 m., Hinton 10750 (GH, US); Chilacayote-Espadinas,

alt. 15 00 m., Hinton 14927 (GH, US). Mexico: Temascaltepec: RIncon del Carmen,
alt. 1340 m., Hinton 1953 (Mo); Nanchititla, Hinton 3082 (GH, K), 4962 (K) ; Punga-
rancho, alt. 950 m., Hinton 5253 (Mo, US), 6746 (GH, K, Mo, US); Yperlcones, Hinton
6996 (Mo, US), mtchoacan: Coalcoman: Salltrc-mcsa, alt. 1780 m., Hinton 12492
(GH, US); Pto. Zarzamora, alt. 1660 m., Hinton 12262 (GH, US), sinaloa: Santa
Lucia, alt. 1200 m., Seemann 2147 (GH, K); Sierra dc Choix, 50 miles n. e. of Choix,
Goldman 264 (US); Cerro de la Sandia, northeast of Panuco, alt. 1800-2000 m., Pennell
20I2I (US); Qucbrada de Mansana, Sierra Suratato, alt. 4000-4500 ft.. Gentry 6382
(Mo); Sierra Madrc Mts., "El Bate!'*, alt. 4000 ft., Mexia 431 (Mo); Quebrada Chica,
San Ignacio, alt. 13 80 m., Narvaez d Salazar 100 (US), sonora; Arroyo del Agua
Blanco, Dist. Alamos, Gentry §o6M (US).

The fruits of this species are very characteristic, being spheroid with about 75

falcate, lightly pubescent spines. Though the spines arc slightly recurved the

spinvilcs are erect. The small elliptical to narrowly ovate leaves and the relatively

large flowers with yellow, narrowly obovate petals make this species convenient to

identify. The leaves of the type of T*. qjiercetornm are very slightly more pubes-

cent than those of T. Goldmani, but in both they are nearly glabrate and the

variation is only slight.

7. Tkiumfetta caudata Tr. & Planch, in Ann. Sci. Nat. Bot. IV, 17:353. 1862.

(T.: "Rio Hacha", PnrJie s. n. in Herb. Kew.),

Small trees or shrubs 2-3 m. high; branches and inflorescence axes covered

very densely with rich orange-brown simple and stellate hairs. Leaves broadly

ovate, 11-15 cm. long and 8-10 cm. wide, the base rounded to subcordate, the
r

tip gradually and narrowly long-attenuate, the serrations blunt, small, usually

double and regular, the upper surface scabrous, lightly pubescent, the veins more
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densely so, the lower rather densely tomentosc with both stellate and simple hairs;

petioles 3-5 cm. long, densely covered with orange-brown hairs. Inflorescences

axillary, the cymes of 2-3 cymules, usually in the axils of the bracts, the flowering

peduncles 4-5 mm. long, the pedicels 3-4 mm. long. Flowers hermaphrodite, the

buds narrowly oblongoid, 10-15 mm. long slightly before anthesis, the apical

appendages 1-2 mm. long, densely pubescent; sepals oblong, 12-16 mm. long with

dense orange-brown pubescence without; petals narrowly obovate, subcqualling the

sepals, the claw 2-3 mm. long, rather densely plumose; gonophorc short, about

0.5 mm. long, the glands small, spherical; urceolus about 0.5 mm. high, many-

lobed, densely ciliate; stamens 20-2 5, the filaments glabrous; ovary ovoid, about

0,75 mm, high, the spines 40-50, erect, the style 7-8 mm. long, the stigma acute.

Fruits oblongoid, the body 2-3 mm. in diameter and 3-5 mm. long at maturity,

densely pubescent with many short stellate and simple hairs, 2-loculate, each cell

1 -seeded, the spines 20-25, each 3-5 mm, long, densely plumose with short grayish

hairs; seeds ovoid, about 1.5 mm, long and wide.

Apparently rare plants known only from Colombia, where they grow on the

borders of forests and open grasslands at altitudes of about 750 m.; flowering from

October to December, and the fruits maturing in January and February.

Colombia: magdalena: pres de Molina, Rio Hacha, Vurdic s.n. (K); Minca,

Apolifiar 62J (US), santa marta: Onaca, alt. 2500 ft., H. H. ^m'ltb l688 (G, Mo,

NY, UC, US), 1907 (Mo, NY).

This is an extremely distinct species, and is characterized by its branches and

petioles being densely covered with lustrous ferruginous tomcntum, by the leaves

which are profoundly cordate with long attenuate tips, by the large and spreading

Inflorescences, and also by its small ellipsoid fruits with about 25, rather densely

tomentose spines.

8. Triumfetta Hintonh Sprague, in Kew Bull. 294. 1937. (T.: Hinton 701S).

Small trees 2.5-6.0 m. high; branches and inflorescence :ixcs very lightly

pubescent, glabrcsccnt. Leaves broadly ovate to elliptical, 8-11 cm. long and 3-5

cm. wide, the base cuneate to rounded on younger ones, subcordate on more

mature ones, the tip gradually and narrowly acuminate, the serrations small, blunt,

usually double and regular, the upper surface dark green, very lightly pubescent

to nearly glabrnte, the lower pallid, slightly more pubescent than the upper;

petioles 2-3 cm. long, lightly pubescent. Inflorescences axillary, the cymes of 2

cymules, usually opposite the bracts, the flowering peduncles 3-5 mm. long, the

pedicels 2—3 mm. long. Flowers hermaphrodite, the buds oblongoid, 9-11 mm.

long at anthesis, the apical appendages very small, nearly obsolete; sepals oblong,

10-12 mm. long, lightly stellate-pubescent without; petals narrowly obovate, 6-7

mm, long, the claw very distinct with a constriction at the tip, about 3 mm. long,

densely plumose; gonophore slender, about 2 mm. long, the glands oblong, about

half the length of the gonophore; urceolus short, about 0.5 mm. high, 5-lobed,

lightly ciliate; stamens 15—20, the filaments smooth, glabrous; ovary ellipsoid,

about 1.5 mm. long, the spinules 40-50, erect, the style about 6 mm. long, the
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stigma acute, sometimes briefly 2-lobed. Fru

ed

but only one maturing, tKe other aborting completely, the spines slightly falcate,

short, 1-2 mm. long, only 10-16 remaining at maturity; seeds pyriform, about

2.5 mm. long and 1.5 mm. wide.

Known only from central Mexico, growing in pine and oak forests, along

streams at altitudes of 2000-2400 m.; flowering from June to September, the fruit

maturing from October to November,

Mexico: Mexico: Temascaltepcc: La Labor, alt. 2000 m., Hhifon 38^^ (K, US);
Cajones, alt. 2480 m., Hinton 4224 (K) ; Nanchititia, Hinton 5324 (K, US); La Labor,

Hinton 6594 (GH, Mo, US); Cumbrc dc Tejupllco, Hinton 7018 (K, Mo, US); Pantoja,

Hlnfon J02J (Mo^ US), michoacan: Coalcoman, Sierra Torricillas, alt. 2140 m.,

Hinton J2343 (GH).

This species has very characteristic fruits. The flower is quite normal for the

genus, bearing a 2-loculate ovary with 40-50 straight-pointed spinules. After

fertilization, most of the spines fail to develop at the bases of the spinules; thus

the mature fruit body becomes rugose In places where the spines have not elongated

sufficiently; furthermore, one of the locules aborts completely, and only one 1-

seeded locule matures. In their oblongoid fruits and also in their marked tendency

towards having a smaller number of spines on the fruit than of spinules on the

ovaries, T. Hintonii and T. caiidafa are closely related.

9. Triumfetta Calderoni Standi, in Jour. Wash. Acad. 14:98. 1924. (T.:

Calderon yS) .

Small trees or large shrubs 6-8 m. high; branches and inflorescence axes covered

densely with both fine stellate and long spreading coarse stiff hairs. Leaves broadly

ovate to obscurely 3-lobed, 10-15 cm. long and 7-11 cm. wide, the base rounded

or subcordatc, the tip gradually and narrowly long-acuminate, the serrations

coarse and irregular, blunt and usually glandular, the upper surface dark green,

lightly but coarsely pubescent with many short suppressed stellate hairs, the lower

pallid, densely pubescent with long spreading stellate and simple hairs; petioles

5—7 cm. long, densely pubescent; bracts elliptical. Inflorescences terminal, large

and spreading, with many small, caducous bracts, the cymes of 4—6 cymules.

rather lax in flower though generally crowded in fruit, the flowering peduncles

about 3—4 mm. long, the pedicels 3—5 mm. long. Flowers hermaphrodite, the buds

broadly obovoid, constricted towards the base, about 5 mm. long at anthesis, the

apical appendages very small to nearly obsolete; sepals elliptical, 5-7 mm. long,

whitish and densely tomentose without, yellow-brown and glabrescent within;

petals obovate, small, about 2 mm. long, the claw very short, lightly plumose;

gonophore short and stout, about 0,5 mm. long and 1.5 mm. wide, the glands very

small, spherical; urceolus about 0.25 mm. high, many-Iobcd, lightly ciliate; stamens

40, the filaments glabrous; ovary ovoid, about 1 mm. long, the spinules about 50,

erect, the style 2-3 mm. long, the stigma acute. Fruit spheroid, the body 2-3

mm. in diameter at maturity, rather densely tomentose, 2-locuIate, each cell 1-
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seeded, the spines about 50, 4-5 mm. long, densely plumose with relatively long

stiff white hairs; seeds pyrlform, about 1.0 mm. long and wide.

Common weedy plant of Honduras and El Salvador, chiefly found in dry rocky

thickets at altitudes of 450-1000 m.; flowering in October, the fruit maturing in

late December to January.

Honduras: choluteca: San Marcos, alt. 1000 m., pine forest area, WilUams ^
Molina R. I0Q2J (Mo), el pARAfso: 8 kms. west of Ojo de Agua, Williams ^ Molina R,

Io6/6 (Mo), morazan: San Antonio, road near Zamorano, Williams ^ Molina R.

IT160 (Mo).
El Salvador: san Jose: Caldcron ig2g (GH, US), san Salvador: vie, Tonaca-

tepeque, SfanJley 19475 (GH, US); vicinity of San Salvador, alt. 650-850 m., StanJlcy

22/82 (GH, US) ; San Salvador, Caldcron 78 (GH, US), J5^ (US), I2S7 (GH, Mo, US).

DATA incomplete: Cboiissy 55 (US).

This species can be recognized in fruit by its long slender, rather densely

plumose spines, and in flower by the absence of apical appendages on the sepals, and

also by the short petals.

10. Triumfetta ferruginea Ko Ko Lay, sp. nov.

Ramuli graciles dense pubescentes pilis ferrugineis et stellatis et simpilicibus.

Folia late ovata interdum 3-lobata 6-7 cm. longa 5-7 cm, lata base profunde

cordata apice longe acuminata supra pilis sparsis stellatis, infra dense canescentia

vel ferrugineo-tomentosa; petlolis 3-4 cm. longis dense ferrugineo-tomentosis. In-

florescentiae terminales, cymis circiter 6 cymulis in axillis bractearum dense con-

fertis, bracteis ellipticis vel lanccolatis, pedunculis plerumque 3 mm. longis,

pedicellis 1-2 mm. longis. Florcs hermaphroditi, alabastro maturo obovoideo 6-7

mm. longo; sepalis ellipticis 7-3 mm. longis extra brcviter denseque stellato-

pubcscentibus, appcndiculis circiter 2 mm. longis dense plumosis; petalis obovatis

brevissimis 1.5-2.0 mm. longis, unguilo circiter 0.5 mm. longo extra dense

plumosa; gonophoro circiter 0,5 mm. longo 1.5 mm. lato, glandulis quadrangular-

ibus circiter 1.0 mm. longis; urceolo 0.5 mm. alto multilobato breviter ciliato;

staminibus 60, filamentis usque 3-4 mm. longis glabris; ovario ovoideo circiter 1

mm. longo, splnulis 30-40 erectis, stylo glabro circiter 4 mm, longo, stigmatc

acuto. Fructus maturi desunt.

Mexico: chiapas: Las Pilas, June 2, 1904, Goldman I050 (holotype in U. S. Nat.

Herb.).

Related to T. arborescens from which it may be easily distinguished by its more

numerous stamens and much longer apical appendages of the sepals. I have not

seen any fruiting specimen of this species.

11. Triumfetta arborescens (Seem.) Sprague, in Kew Bull. 3 51. 1923.

Hcliocarpiis arborescens Seem. Bot. Voy. Herald, 86. 1853. (T.: "Panama," Sccmann 5. «.

In Herb. Kew.).

Small trees 5-6 m. high; branches and inflorescence axes scurfy, densely

tomcntose with short ferruginous stellate hairs. Leaves broadly ovate, usually 3-

lobed, 10-13 cm. long and 7-10 cm. wide, the base cordate, the middle lobe long-
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Fig. 6. Triumfctta fcrruglnca

attenuate, tlic laterals acute, the serrations very irregular, the basal ones glandular,

the upper surface scabrous, covered lightly with many short stellate hairs, the

lower densely tomentose with both simple and stellate hairs, becoming less so at

maturity; petioles slender, 6-9 cm. long, densely ferruginous-tomentose. Inflores-

cences terminal, the cymes of 3—5 cymules, condensed in nodose clusters, the

flowering peduncles 2-4 mm. long, the pedicels about 2 mm. long. Flowers

hermaphrodite, the buds obovoid, 6—7 mm. long slightly before anthesis, con-

stricted towards the base, the apical appendages about 1 mm. long; sepals broadly
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elliptical, 7-10 mm. long, pallid and densely tomentose without, ycUow-brown

and glabrescent within; petals obovate, short, about 2-3 mm. long, the claw very

short, briefly plumose; gonophore slender, about 0.75 mm. long, the glands ellip-

tical, subequalling the gonophore; urceolus about 0.5 mm. high, indistinctly lobcd,

briefly ciliate; stamens about 50, the filaments smooth, glabrous; ovary ovoid,

about 0.75 mm. long, the spinules about 75, erect, the style about 5 mm. long, the

stigma very briefly 2-fid. Fruit suborbicular, the body 2-3 mm. in diameter and

3-4 mm. long at maturity, cinereous-pubescent, 2-loculate, each cell 1 -seeded, the

spines about 75, 3-4 mm. long, reddish-brown, shortly plumose; seeds pyriform,

about 0.75 mm. long and wide.

Costa Rica: guanacaste: vicinity of Tilaran, alt, 500-650 m., StamUcy ^ Valeria

45709 (US).

Panama: cocle: between Paso del Arado and Ola, In savannahs and thickets, alt.

20-280 m., Pittier jOI/ (US), data incomplete: Scemann g6 (GH), s. w. (K);

Cawell 239 (NY).

Rather rare small trees of Costa Rica and Panama; flowering in December and

the fruit maturing in January and February.

12. Triumfetta persimilis Ko Ko Lay, sp. nov.

Frutcx circiter 1 m. altus. Ramuli graciles dense pubescentes, pilis ferrugincis

et stcllatis et simplicibus. Folia late ovata vel 3-lobata 10-14 cm. longa 8-10 cm.

lata base profunde cordata apice longe acuminata margine irregulariter serrata

intcrdum glandulosa supra pilis sparse stellatis scabratis, infra dense canescenti-

tomentosa; petiolis 3-4 cm. longis dense tomcntosis. Inflorescentiae termlnalcs,

cymis 3-4 cymulis, bracteis ovatis vel obscure 3-lobatis, pedunculis circiter 1 mm.

longis, pcdicelHs 6-8 mm. longis. Flores hermaphroditi, alabastro maturo ob-

longoideo 6-8 mm. longo; sepalis cllipticis 7-9 mm. longis extra longe ct dense

stellato-tomentosis, appendiculls circiter 2 mm. longis dense plumosis; petalis

ellipticis, 6-7 mm. longis, unguilo 0.5-1.0 mm. longo extra breviter plumoso;

gonophore circiter 0.25 mm. longo, glandulis quadrangularibus; urceolo 0.2 5 mm.

alto, 5-lobato breviter ciliato; staminibus 20, filamentis usque ad 5-6 mm. longis

glabris; ovario ovoidco circiter 1.5 mm. longo, spinulis 70—80 erectis, stylo glabro

3-4 mm. longo, stigmate breviter 2-fido. Fructus globosus non dehiscens, corporc

ipso 2-3 mm. diametro, dense canescenti-tomentosus 2-locularis, loculis 2-spermis,

aculeis circiter 75, 3—4 mm. longis dense plumosis; scminibus ovoideo-acutis,

circiter 1.5 mm. longis et latis.

Coeombia: santander: en terrcnos secos y arenosos a orillas del Rio Chicamocha,

en pcscadero, alt. 500 m., Dec. 194S, Araque ^ Barklcy 18S.286 (holotype In Herb. Mo.

Bot. Gard., isotype in U. S. Nat. Herb.).

In flower this species has a superficial resemblance to T". candafa, but its fruits

are much more strikingly similar to those of T. CalderonL It may be easily rec-

ognized by its densely tomentose leaves, small oblongoid floral-bud with only 20

stamens, and by its spheroid fruit with many densely plum^ose spines.
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13. Triumfetta dioica T, S. Brandg. in Univ. Calif, Publ, Bot. 10:412. 1924.

(T.: PiirpMS p2j6).

Small trees about 3 m. high; branches and inflorescence axes covered densely

with many long grayish-brown hairs. Leaves broadly ovate to obscurely 3-lobed,

8-11 cm. long and 5—7 cm. wide, the base deeply cordate, the tip gradually and

narrowly long-acuminate, the serrations very irregular, usually blunt, the basal

ones glandular, the upper surface dark green, scabrous with many long appresscd

simple and stellate hairs; petioles 4-6 cm. long, slender, densely clothed with long

spreading hairs. Inflorescences gynodioecious, the pistillate terminal, the cymes

of 4-6 cymulcs in dense nodose clusters, the flowering peduncles and pedicels

about 2 mm. long. Hermaphrodite flower not seen, the pistillate small, the floral

bud 3-4 mm. long slightly before anthesis, the apical appendages short, 1 mm. long

or less; sepals narrowly elliptical, 4-5 mm. long, paUid and densely tomcntose

without, yellow-brown and glabrescent within; petals elliptical to narrowly obo-

vate, small, about 1.5 mm. long, the claw nearly obsolete; gonophore short, about

0.5 mm. long, the glands oblong, subcqualling the gonophore; urceolus about 0.5

mm. high, many-lobed, briefly ciliate; ovary ovoid, about 1.5 mm. long, the

splnules about 50, erect, the style about 2 mm. long, the stigma briefly 2-fid.

Fruit spheroid, covered with about 50 slender, densely plumose spines; mature

fruit not seen.

Known only from Chiapas, Mexico. Flowers in September.

Mexico: chiapas: Hacienda Monserrate, Purpus Q2$6 (Mo, UC, US); Buena Vista,

Purpus 928s (UC).

It is unfortunate that this species is so imperfectly known. Due to the lack

of mature fruits and hermaphrodite flowers its proper position is rather obscure.

It is apparently related to T. Calderoni in the possession of small flowers and

spheroid fruits with numerous plumose spines.

14» Triuaifetta attenuata Ko Ko Lay, sp. nov.

RamuH glabri irregulariter punctati lenticellis multis parvis tecti. FoUa late

ovata 10-14 cm. longa 6-9 cm. lata base subtruncata vel rotundata apice longe

attenuata subdupliciter scrrata utrlnque glabrata; petiolis graciUbus 6-9 cm. longis

glabris. Inflorescentiae terminales, cymis 4-5 cymulis, peduncuUs 5-7 mm. longis,

pedicellis 4-5 mm. longis. Flores hermaphroditi, alabastro maturo obovato 6-7

mm. longo; sepalis ellipticis vel anguste obovatis 7-9 mm. longis extra glabrescenti-

bus, appendiculis circiter 2 mm, longis glabris; petalis obovatis 6-7 mm. longis,

unguilo circiter 1.5 mm. longo dense plumoso; gonophoro circiter 0.75 mm. longo

1.5 mm. lato, glandulis ellipticis 0.5-0.75 mm. longis; urceolo 0.5 mm, alto 5-

lobato breviter ciliato; staminibus 60, filamentis usque ad 5-7 mm. longis glabris,

spinulis circiter 75 erectis, stylo glabro circiter 6 mm. longo, stlgmate acuto.

Fructus maturi desunt.

Mexico: chiapas: Escuintla, Dec. 1936, Matnda 0488 (holotype in Herb. Mo. Bot.
Card.; isotypes in Herb. Univ. Michigan, and U. S. Nat. Herb.).
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This species IS most closely related to T. Mexiae, from which it may be dis-

tinguished easily by its glabrate leaves and floral buds, the much longer apical

appendages of the sepals, and its style which is about 6 mm. long with the stigma

cxscrted above the stamens. It is unfortunate that no fruiting material of this

species is available.

15. TiuuMFETTA Mcxiac C. V. Morton & Ko Ko Lay, sp. nov.

Arborcs parvae 5-6 m. altae. Ramuli inferne glabrati apicem versus tomcn-

tosi pilis multis brevibus stellatls. Folia late ovata 8-11 cm. longa 6-9 cm. lata

base cuncata vcl rotundata apice longe acuminata subdupllcltcr serrata utrinquc

pilis sparsis stcllatis mox glabrescentia, nervis subtus palHdiorlbus pllis brevibus

stellatis; petiolis 3—5 cm. longis sparse stellato-pubesccntibus. Inflorcsccntlae

terminales, cymls cymulis 4—5, pedunculis 2—3 mm. longis, pcdicellis 3—4 mm.

longis. Flores hermaphrodlti, alabastro maturo obovoidco 5—6 mm. longo; scpalis

angustc obovatis 5—8 mm. longis extra breviter stellato-pubcscentibus; pet alls

ellipticis ve! anguste obovatis 4—6 mm. longis, unguilo clrciter 2 mm. longo dense

plumoso; gonophoro circitcr 0.75 mm. longo 1.0 mm. lato, gland ulis ellipticis

circiter 0.75 mm. longis; urceolo 0.25 mm, alto multilobato breviter ciliato;

staminibus 40, filamcntis usque ad 3—4 mm. longis glabris; ovario ovoideo circitcr

1.5 mm. longo, stlgmate breviter 2-fido. Fructus globosi non dehiscentes, gyno-

phoro brcvi supra gonophorum, corporc ipso 3-4 mm. diametro glabro 2-loculari,

loculls 2-spcrmis, aculeis 75-100 graciUbus glabris; seminibus ovoideo-acutis

circitcr 2 mm. longis et latis,

A rather common species of southwestern Mexico, growing at altitudes of

1000 to 1200 m.; flowering in September and early October, the fruits maturing

from late October to November.

Mflxico: GUERRERO: Sicrra Madre del Sur, north of Rio Balsas, Distr. Adama, Tcmisco,

barranca below Ore Mill, alt. 1265 m., Mcxia SSj4 (holotype in U. S. Nat. Herb.; iso-

types In Gray Herb., Herb. Mo. Bot. Gard., and Herb. Univ. Calif.); mountains near

Iguab, alt. 2500 ft., Pringlc 9228 (GH, MICH, US); Iguala Canon, ?riugJc JOodgYz
(GH, MICH, US); between Sochi and Tlalkinsala, alt. 3600-4800 ft.. Nelson 2036 (NY,
US) ; Coyuca-Chacamerito, Hinton 6621 (US), michoacan: Zitacuaro-La Mora, alt.

1325 m., Hintoti 13230 (GH),

There is a great superficial resemblance In the aspects of the flowering specimens

of this species to those of Heliocarpus occidcntalis Rose. It is, however, quite

distinct from other species of Trhunfetta and can easily be recognized.

Series Uncinatae Sprague & Hutch, in Jour. Linn. Soc. Bot. 39:240. 1909

KEY TO THE SPECIES

A. Flowers hermaphrodite, the buds oblongold, the style at least 3 times

the length of the ovary; fruits distinctly pubescent.

B. Petioles usually less than 1.5 cm. long, the leaves elliptical, at least

twice as long as broad; southwestern Aiexico.

C. Fruit with more than 100 short, straight, glabrous spines, each

about 1 mm. long; sepals at anthesis 13—16 mm. long; stamens

25-30 1(5. r. brnipcs
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Fig. 7. Illustrations of taxonomic criteria for Series Uncinatae:

1. Narrowly oblongoid floral bud of T. Palmcrl with relatively short apical appendages

2. Narrowly oblongoid floral bud of T, Purpiisii with very long apical appendages.

3. Obovoid floral bud of T, Galrottiana.

4. Younger floral bud of T. Bartramia with very deeply cucullate sepals.

5. Broadly obovate petal of T. bogotends,

6. Elliptical to narrowly obovate petal of T. obscura,

7. Retrorsely pilosulose spine of T. semifriloba,

8. Densely plumose spine of T, socorrens'n,

9. Irregularly pubescent spine of T. discolor with few short hairs.

10. Glabrate spine of T. panicnlata.
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CC. Fruit with less than 75 falcate, pubescent spines, each about

2—3 mm. long; sepals at anthesis 15—20 mm. long; stamens 20.... 17. T. PaJmcri

BB. Petioles generally much longer than 2.0 cm., the leaves ovate (ex-

cept in r. obscura)^ usually much less than twice as long as broad.

C. Stamens 20-40 (except T. Lappula with 5—15); mature fruit

(including spines) 7—15 mm. thick.

D. Spines plumose or irregularly pubescent; sepals at anthesis

1.2—3.0 cm. long,

E. Fruit body oblongoid with about 20 spines, each ^-10 mm,
long; sepals at anthesis 12—14 mm. long; Revilla Gigedo
Islands, Mexico 18. T. socorrcnsh

HE. Fruit body globose with 40 or more spines, each usually 2—5

mm. long; sepals at anthesis 1.5-3.0 cm, long.

F. Fruit with 40-50 spines; apical appendages of the sepals

5—10 mm. long; stamens about 40.

G. Spines densely plumose; apical appendages of the sepals

7-10 mm. long; southeastern Mexico 19. T. Purpusii

GG. Spines slightly pubescent to nearly glabrate; apical

appendages of the sepals 5—7 mm. long; southwestern

Mexico 20. r. falcifcra

FF. Fruit with 75-200 spines; apical appendages of the sepals

shorter than 3 mm.; stamens 15—30.

G. Leaves densely tomentose on both surfaces; mature
fruit 6- to 10-loculate, each cell 1 -seeded.

H. Mature fruit 8- or 10-loculatc; sepals at anthesis

1.8-2.7 cm. long, the apical appendages 2—3 mm,
long.

I. Mature fruit 5- to 10-locuIate, the spines and body
very shortly pubescent; sepals broadly obovate, the

stamens 25-30; Peru 21. T. viulfilocularh

IT. Mature fruit 8-loculate, the spines and body with

lon.^ plumose hairs; sepals elliptical to narrowly

obovate; stamens 20; Colombia 22. T. inoUhnma

HH. Mature fruit 6-loculate; sepals at anthesis about \.7

cm. long, the apical appendages about 1 nim. long;

northeastern Brazil 23. T. lorigicama

GG. Leaves densely tomentose on lower surfaces only or

both surfaces lightly pubescent to glabresccnt; fruit

with 3, 1- to 2-seedcd locules.

H. Sepals at anthesis 22-3 mm. long; fruit indehisccnt

insofar as known.

I. Leaves 11-16 cm. long and 6-9 cm. wide, or

slightly larger; fruit stellate-pubescent, spines brief-

ly but distinctly pubescent.

J. Leaves 3-lobcd, without tufts of hairs at axils

of the veins on the lower surface; filaments

lightly stellate-pubescent at the base; spines very

lightly pubescent with short hairs; northwestern

Mexico 24. T. chihnahucnsh

JJ. Leaves not lobed, with many long tufts of hairs

at the axils of the veins on the lower surface;

filaments not pubescent; spines rather densely

pubescent; west-central Mexico 25. T. harhosa

IL Leaves 6-8 cm. long and 3—4 cm. wide; fruit

tomentose, the spines glabrescent; central and
southwestern Mexico 26. T. columnarh

HH. Sepals at anthesis 15-20 mm. long; fruit easily

dehiscent.

I, Leaves distinctly longer than broad, gradually and
narrowly acuminate, both surfaces lightly pubescent

tc glabrescent; fruit with 100 or more slender

spines, each about 4 mm. long; southern Mexico

and West Indies to northern South America 27. T. granJijlora
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II. Leaves nearly as broad as long, shortly acute to

acuminate, tomentose beneath; fruit with about 75
relatively thick spines, each about 2-3 mm. long;

northwestern Mexico 28. T. discolor

DD. Spines retrorsely pilosulosc; sepals at anthcsis 3-9 mm, long
(except T. bogoicnsis and T. abutiJoldes sometimes up to 13

mm. long),

E. Petals present; fruit and flower with a 5-glandular gono-
phore, the urceolus manifest.

F, Leaves with both stellate and simple hairs, the latter

prominent on both surfaces; sepals at anthesis 8-13 mm.
long, the. petals broadly obovate,

G. Leaves densely tomentose on both surfaces; apical ap-

pendages of the sepals nearly obsolete or less than 1

mm, long; fruit with 6, 1 -seeded locules at maturity;

Haiti and northern South America 29. T. abutiloidcs

GG. Leaves lightly pubescent on both surfaces; apical ap-

pendages of the sepals 2-3 mm. long; fruit with 3,

2-seeded locules at maturity; pantropical 30. 7*. bogofcjish

FF. Leaves with stellate pubescence only; sepals at anthesis

5—9 mm. long, the petals linear to narrowly obovate.

G. Leaves and bracts narrowly elliptical, at least twice
as long as broad; northeastern South America 31. T.obscura

GG. Leaves ovate, generally 3-lobed, less than twice as long
as broad, the bracts elliptical.

H. Leaves slightly pubescent, glabrcscent; petals less

than half the length of the sepals; mature fruit

body about 3 mm, thick; western Mexico 32. T*. acracantha

HH. Leaves coarsely stellate-pubescent
;

petals subcqual-

ling the sepals; mature fruit body usually 4 mm.
thick or more.

I, Petioles with 4 prominent glands on the basal sinus;

mature fruit 8- to 10-loculate, the spines numerous,
about 200; Trinidad and northern South America.. 3 3, T*. althacoides

II. Petioles without glands at the basal sinus; fruit

3-loculate, the spines 75 or fewer.

J. Apical appendages of the sepals 2 mm. long or

less; fruit body lightly to densely pubescent,

spines about 75; pantropical 34. T . semitriloba

JJ. Apical appendages of the sepals 3 mm. long or

more; fruit body tomentose, the spines 2 5—40;

Ecuador and Peru 3 5. T, oligacantha

EE. Petals absent; gonophore and urceolus obsolete in fruit and
flower, the glands absent; pantropical 36. T, Lappula

Stamens 5—15; mature fruit (including spines) 4-6 mm. thick.

D. Sepals very slightly cucullate in younger floral buds; fruit

very lightly pubescent.

E. Leaves densely tomentose on both surfaces, 9-12 cm. long

and 7—10 cm. wide; fruit with few, 50 or less, spines, each

about 2 mm. long; Colombia and Ecuador 37. T". scricafa

EE. Leaves lightly pubescent on both surfaces, glabrcscent,

about 2 cm, long and 1 cm. wide; fruit with numerous,
75—100 short spines, each about 1 mm, long or less; south-

western Mexico 3 8. T. brachhfacantha

DD. Sepals cucullate about half their length In young floral buds;

fruit densely pubescent.

E. Floral buds 5—8 mm. long slightly before anthesis, the

urceolus manifest, the stamens 1 0—1 5 ; fruit body densely

cinereous-tomentosc, the spines glabrcscent; West Indies and
northern South America 39. T. Barframla

EE. Floral buds 3—4 mm. long slightly before anthesis, the

urceolus absent, the stamens 5; fruit body and spines densely

plumose; northeastern Brazil 40. T. Sampaioi
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AA, Flowers either hermaphrodite or pistillate, the hermaphroditic buds

obovoid, the style about twice the length of the ovary; fruits es-

sentially glabrous.

B. Leaves 15-18 cm. long and 16-20 cm. wide, 3- to 5-Iobed; stamens

30-40; mature fruit body 5-6 mm. thick, the spines 3-5 mm.
long; western Mexico 41. T. i)aiiicnldta

BB. Leaves usually 7-15 cm. long and 5-12 cm. wide, not lobed to

s!Ightly 3-lobed; stamens 20-30 in hermaphroditic flowers, stam-

inodial or absent in pistillate; mature fruit body 2-4 mm. thick.

C. Pistillate flower apetalous; (hermaphroditic floral bud 5-7 mm.
long slightly before anthesis, the petals about 3-4 mm. long);

fruit body 3-4 mm. thick, the spines 30-40; southern Mexico... 42. T. Galcotfiana

CC. Pistillate flower with petals, each about 1 mm. long; (hermaphro-

ditic flower not seen); mature fruit body about 2 mm. thick,

the spines about 20; central Mexico 43. T, hciiocarpoiJcs

16. Triumfetta brevipes S. Wats, in Proc. Am. Acad. 22:400. 1S87. (T.:

E. Pahfier 323)

,

Spreading busliy sKrubs 1-2 m. high; branches and inflorescence axes rough,

scurfy, fcrruginous-tomcntose. Leaves broadly elhptical, about 11-13 cm. long

and 3-4 cm. wide, the base obtuse, the tip gradually acuminate, the serrations

unequal and blunt, usually glandular, the upper surface lightly but coarsely

stellate-pubescent, the lower densely stellate-tomcntose; petioles 1.0-1.5 cm. long,

densely tomentose. Inflorescences axillary, the cymes of 2, rarely 3, cymules, gen-

erally condensed, the flowering peduncles 3-4 mm. long, the pedicels short, about

2 mm. long. Flowers hermaphrodite, the buds broadly oblongoid, 1.0-1.4 cm.

long at anthcsis, sHghtly constricted in the middle, the apical appendages slender,

about 2-3 mm. long, slightly pubescent; sepals oblong, about 13-16 mm. long

including the apical appendages, densely tomentose without, glabresccnt within;

petals narrowly obovate, about 10 mm. long, the claw about 4 mm. long, shortly

plumose; gonophorc about 1.5 mm. long and nearly as wide, the glands broadly

oblong, 1.0-1.5 mm. long and 0.75-1.0 mm. wide; urceolus large, about 1 mm.

high or more, indistinctly lobed, slightly ciliatc; stamens 2 5-3 0, the filaments

smooth, without serrations; ovary orbicular, about 1.5 mm. long, the splnules

numerous, recurved, the style about 8-9 mm. long, the stigma acute. Fruit or-

bicular, the body about 6-7 mm. in diameter at maturity, matted cinereous-

tomentose, 3-loculate, each cell 1-seeded, the spines numerous, 100 or more,

straight, glabrous, each about 1 mm. long; seeds pyriform, 3.0-3.5 mm. long and

2.5-3.0 mm. wide.

A common ground cover in pine and oak forests or rocky hillsides at altitudes

of 1000 m. or more in southwestern Mexico; flowering in August and September,

the fruit maturing from late September to mid-October,

Mfxico: GUERRi kg: Tierras Blancas, MIna, alt. 1400 m., Hinfon gg22 (GH, US).

JALISCO: Rio Blanco, £. Palmer 323 (GH, US); rocky hills under oaks near Guadalajara,

VrUigle 4302 (BR, GH, Mo, US); barranca of Rio Blanco, near Guadalajara, alt. 4500 ft.,

Vr'niglc I13S8 (GH, US); near Chapala, Rose ^ Pafvfcr T6g3 (GH, US), michoacan:

road from Tancitaro to Apatzingan, alt. 3400 ft., Leavenworth I'^JI (Mo); vicinity of

Morclia, Loma Sta. Maria, alt. 1950 m., Arshie 2316 (K, Mo, P, US); vicinity of Morelia,

vers la Huerta, alt. 1950 m., Arseue 5131 (GH, Mo, US); vicinity of Morclia, alt. 1900

m., Aru'uc 334^ (GH, Mo, US).
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Tlie shortly petiolate elliptic leaves, the orbicular fruit with numerous very

short glabrous spines, and the oblongoid floral bud 10-14 mm, long at about

anthesis, are characters which distinguish this species.

17. Triumfetta Palmeri S. Wats, in Proc. Am. Acad. 22:400. 1887. (T.:

£. Palmer 330).

Low shrubs about 1 m. high; branches and inflorescence axes scurfy, ferru-

ginous-tomentose. Leaves narrowly elliptic, about 6-8 cm. long and 2—3 cm.

wide, the base obtuse, the tip gradually acuminate, the serrations rather regular and

double, the upper surface lightly stellatc-pubcscentj the lower more densely so;

petioles very short, not longer than 1 cm., densely tomentose, nearly obsolete in

the bracts. Inflorescences axillary, the cymes usually of 3 cymulcs, rarely 4, each

cymule 2-, rarely 3 -flowered, the flowering peduncles variable in length, usually

4-6 mm. long, the pedicels about 2-3 mm, long. Flowers hermaphrodite, the buds

narrowly oblongoid, 14-18 mm. long slightly before anthesis, usually falcate, the

apical appendages short, slender, 1—2 mm. long, slightly pubescent; sepals narrowly

ovate, about 15-20 mm. long including the apical appendages, densely tomentose

without, glabrcscent within; petals about 8—9 mm. long, narrowly obovatc, with

a claw about 2 mm. long, very densely plumose; gonophore slender, 1.0—1.5 mm.

long, the glands oblong, about 1 mm. long and 0.5 mm. wide; urceolus very short,

about 0.25 mm. high, rather obscurely 5-lobcd, briefly ciliate; stamens 20, the

filaments without serrations, slightly pubescent at the base; ovary orbicular, about

1 mm. long, the spinules numerous, recurved, the style 10—12 mm. long, the stigma

acute. Fruit orbicular, the body about 4-5 mm. in diameter at maturity, with

many short, stellate hairs, 3-loculate, each cell 1-seeded, the spines falcate, about

75, lightly pubescent to rctrorscly pilosulose, 2-3 mm. long; seeds pyriform, about

3.0 mm. long and 2.5 mm. wide.

Southwestern Mexico, usually at altitudes of 1000-2000 m.; flowering in mid-

August, and the fruit maturing from mid-September to early October.

Mexico: durango: Sierra Madrc, Rose 35^^ (GH). jalisco: Rio Blanco, £. 'Palmer

SJO (Mo, US) ; on the road between Colotlan and Bolanos, Rose 2838 (US) ; Sierra Madre,

west of Bolanos, Rose 3701 (US) ; near Guadalajara, Rose ^ Painter 7447 (US) ; barrancas

near Guadalajara, Pringle 4493 (BR, Mo, US); barranca near Rio Blanco near Guadala-

jara, alt. 4500 ft., Pringle Il38g (US).

This species is closely related to T. hreiipes, but may be distinguished from

the latter by its floral buds, which are 3-4 mm. longer at about anthesis, and also

by Its falcate, relatively longer, pubescent spines.

18. Triumfetta socorrensis T. S. Brandg. in Erythea 7:1, 1899. (T.: Anthony

37S)

.

Handsome shrubs about 1.5-2.0 m. high; branches and inflorescence axes rough,

scurfy, ferruginous-tomcntose. Leaves broadly ovate to rhombic-ovate, about 5-6

cm. long and 4-5 cm, wide, the base rounded or cordate, the tip abruptly acumi-

nate, the serrations very irregular, unequal and blunt, the upper surface coarsely

stellate-tomcntose, the lower more densely so; petioles about 2.0 cm. long, stout,
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densely tomcntose. Inflorescences axillary, the cymes of 3-4, very rarely 2,

cymules, generally condensed, the flowering peduncles very short, 1—2 mm. long,

the pedicels 2—3 mm. long. Flowers hermaphrodite, the buds broadly oblongoid,

about 9-11 mm. long slightly before anthesis, very slightly constricted near the

base, the apical appendages short, about 1 mm. long; sepals broadly elliptical,

about 12-13 mm. long at anthesis including the apical appendages, densely tomen-

tose without, glabrescent and greenish within; petals broadly obovate, about 8-9

mm. long, the claw about 2-3 mm. long, densely plumose; gonophore short and

stout, about 0.75 mm. long and 1.5 mm. thick, the glands small, sph.erical; urceolus

short, about 0.5 mm. high, distinctly many-lobed, slightly ciliate; stamens about

20, tlie filanients glabrous; ovary orbicular, about 1.5 mm. long, the splnulcs about

3 0, recurved, the style about 3-4 times the length of the ovary, the stigma very

briefly 2-fid. Fruit oblongoid, the body about 3-4 mm. in diameter and 5-6 mm.
long at maturity, densely stellate-tomentose, 3-loculate, each cell 1-seeded, the

spines about 15-20, 6-10 mm. long, densely pubescent v/ith many short spreading

hairs; seeds pyriform, 2.0-3.0 mm, long and 1.5-2.0 mm. wide.

Known only from Socorro Island adjacent to the mainland off the coast of Baja

California, Mexico; flowering and fruiting from March to June.

Mexico: revilla gigedo islands: I. Socorro: Anthony 3j8 (Mo, NY, UC, US);
Barkclcw IQ7 (Mo, UC, US); Grayson's Cove, Mason l6j2 (Mo, US); dry slopes, north

anchorage, Howell 8444 i^US).

A very distinct species and an endemic, it is conveniently recognizable by its

densely tomentose, rhombic-ovate leaves with very short petioles, and also by its

very characteristic oblongoid fruits with few densely plumose, long spines. In its

vegetative and floral characters, it is closely related to T. bveilpes, a common
species of southwestern Mexico, and in its fruit characters to T. Pnrpnsii, an

endemic from Vera Cruz, Mexico.

19. Triumfetta pL^RPUsn Standi, in Field Mus. Publ. Bot. 11:167. 1936. (T.:

Purpits goog).

Tall sparingly branched shrubs about 1.5 m. high; branches and inflorescence

axes rough, scurfy, ferruginous-tomentose. Leaves broadly ovate, about 8-9 cm.

long and 4-5 cm. wide, the base subcordate, the tip gradually and narrowly

acuminate, the serrations unequal and blunt, generally glandular, the upper surface

lightly stellate-pubescent, the lower densely tomentose; petioles 3-5 cm. long,

densely stellate-pubescent. Inflorescences axillary, the cymes of 2, rarely 3, cymules,

generally condensed, the flowering peduncles about 2-3 mm, long, the pedicels of

about the same length. Flowers hermaphrodite, the buds broadly oblongoid, 8—12

mm. long slightly before anthesis, the apical appendages very slender, about 6—10

mm. long, usually reflexcd vipon the bud, densely plumose; sepals oblong, about

16-20 mm. long including the apical appendages, densely long-tomentose without,

glabrescent within; petals obovate to narrowly so, about 6—8 mm. long, the claw

about 4 mm. long, densely plumose; gonophore about 1.0 mm. long and 1.5-2.0

mm. wide, the glands large, oblong, 1.0—1.5 mm. long and 0.75—1.0 mm. wide;
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urceolus small, about 0.5 mm. high, very deeply many-lobed, lightly ciliate;

stamens about 40, the filaments smooth; ovary orbicular, about 1 mm. long, the

spinules about 50, recurved, the style about 8-9 mm. long, the stigma acute. Fruit

suborbicular, the body about 5 mm. wide, very densely tomentose, 3-loculate, each

cell I -seeded, the spines straight, about 40, each about 2 mm. long, with many
long plumose hairs; seeds pyriform, 2.0-2.5 mm. long and 1.5-2.0 mm. wide.

Known only from Vera Cruz, Mexico. Flowers and fruits from November to

March,

Mexico: vera cruz: Mata 2ar2a, Purpus QOOQ (FM, GH, Mo, NY, UC, US);
barranca de Panoaya, Pjirpus 86og (GH, Mo, NY, UC, US) ; Bancs de Azufre, Purpns
8274 (GH, Mo, NY, UC, US); Remudatero, Vtirpm Iiogg (Mo, US).

The presence of very long appendages of the sepals makes T. Purptisii and T.

falcifera very distinct from the rest of the species. This species can be distinguished

from the latter, in flower by its calycine apical appendages, which are not only

longer by about 2 mm. or more but are also more densely plumose; and in fruit,

by the densely plumose body and the spines.

20. Trtumfetta falcifera Rose, in Contr. U. S. Nat. Herb. 12:28 5. 1909.

(T.: E. Painter dj).

Bushy shrubs about 2 m. high; branches and inflorescence axes smooth with

many long, spreading, stellate hairs. Leaves narrowly to broadly ovate, 12-15

cm. long and 6—9 cm. wide, the base obtuse to subcordate, the tip narrowly and

gradually acuminate, the serrations rather regular, generally glandular, the upper

surface lightly stellate-pubescent, the lower more densely and softly so; petioles

5-7 cm. long with long, spreading, stellate tomentum. Inflorescences generally

axillary, sometimes terminal, the cymes of 1 cymule, the flowering peduncles about

8 mm. long and the pedicels about 6 mm. long. Flowers hermaphrodite, the buds

broadly oblongoid, 6-10 mm. long at anthesis, the apical appendages very slender,

5-7 mm. long, usually spreading, rather densely plumose; sepals oblong, about

12-16 mm. long including the apical appendages, lightly long-plumose without,

brownish and glabrescent within; petals obovate, about 3-4 mm. long, the claw

about 1 mm. long, lightly plumose; gonophore about 1 mm. long, nearly 2 mm.
wide, the glands narrowly elliptical; urceolus rather short, 0.25-0.5 mm. high,

distinctly many-lobed, lightly ciliate; stamens about 40, the filaments glabrous;

ovary orbicular, about 1.5 mm. long, the spinules about 40, recurved, the style

6-7 mm. long, the stigma acute, sometimes very briefly 2-fid. Fruit orbicular,

about 4 mm. in diameter at maturity, very lightly pubescent, usually 3-locuIate,

sometimes 4- to 6-celIed by false-septation, each cell 1 -seeded, the spines about 40,

straight, essentially glabrous, each about 2 mm. long; seeds pyriform, 2.0-2.5

mm. long and 1.5-2.0 mm. wide.

Southern Mexico; flowering and fruiting in September and October.

Mexico: guerrero: In Acapulco and vicinity, £. Palmer 6j (US), 266 (Mo, UC,
US); Baqucta, alt. 200 m., Langlassc §02 (P, US); Acapulco, presqu'lles Griffon, Le Jolts

s.n. (G). tabasco: Jalapa, Tequisatlan, Lkbmann j02 (US), data incomplete:
Liebrnann 534A (US).

I
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2L Triumfetta multilocularis Hochr. in Ann. Conserv. Jard. Bot. Geneve

18:104. 1914. (T.: Pavon s.n. in Herb. Geneve).

Small trees or shrubs 2-4 m. high; branches and inflorescence axes rough,

rather densely tomentose, with relatively long, ferruginous, stellate hairs. Leaves

broadly ovate, usually 3-lobed, 8-10 cm. long and 6-7 cm. wide, cordate, narrowly

and gradually acuminate, the serrations very irregular and rather large, not gland-

ular, the upper surface coarsely stellate-pubescent, the lower more softly and

densely so; petioles 4-6 cm. long, rather stout, with many spreading, long, stellate

hairs. Inflorescences axillary, the cymes usually of 1, rarely 2, cymulcs, loose and

spreading, the bracts usually broadly ovate, not lobed, the flowering peduncles

8-12 mm. long, the pedicels about 6 mm. long. Flowers hermaphrodite, the buds

broadly oblongold, 22-25 mm. long and 3-4 mm. wide slightly before anthcsis,

the apical appendages rather stout, 2-3 mm. long, lightly pubescent; sepals broadly

obovate, about 27 mm. long including the apical appendages, stellate-pubescent

without, glabrescent within; petals broadly obovate, showy, about 24 mm. long

and 4-6 mm. wide, the claw about 4 mm. long, densely plumose; gonophorc large,

about 1.5-2.0 mm. long and wide, the glands quadrangular, large, about 1.5 mm.

long and 1.0 mm. wide; urceolus 10-lobcd, about 0.75 mm. high, distinctly

ciliate; stamens 2 5—30, the filaments retrorsely 2-serrate, slightly pubescent at the

base; ovary ovoid, 1.5—2.0 mm. long, the spines numerous, recurved, the style

about 22 mm. long, pubescent at the base, the stigma acute. Fruit orbicular, the

body about 6-8 mm. in diameter at maturity, lightly and briefly stellate-pubescent,

3- to 5-loculate, each cell 2-seeded, later falsely 8- to 10-loculate, each cell with

1 seed, the spines numerous, short, 1-2 mm. long, very shortly pubescent; seeds

ovoid, about 2 mm. long and broad.

Peru; growing at altitudes of 2000-3 000 m.; flowering and fruiting from June

to December.

Peru: ayacucho: between Huanata and Rio Apurimac, alt. 2200 m., Killip ^ Sniilh

223OP (US), cuzco: San Miguel, Urubamba Valley, alt. 1800 m., Cook & Gilbert 1126,

Il6j (US); Prov. Quispicanchis, Dist. Marcapata, Vargas 9685 (Mo); below Machu
Plcchu, lower valley slopes, alt. 2100 m.. West 64/3 (Mo), huanuco: "Fl. dc Huaya-

quil", Pavon s. ft. (G); *'Herbier dc Ventcnat", 5. «. (G, FM photo); Acomayo, upon

banks of Rio Acomayo, alt. 2100 m., Woytkowski 34013 (Mo), junin: Prov. Tarma,

Carpapata, alt. 2400 m., Ochoa 2Sj (US); Carpapata, above Huacapistana, alt. 2400 m.,

K////> ^ Smith 24361 (US); Huacapistana, Rose d Rose iSjjO (NY, US); Prov. Tarma,

between Palca and Carpapata, alt. 2900 m., S/o?7^ lOp/'O (Mo), lima: Escucla Nac'l.

Agric, from Prov. Sandia &: Huacapistana and Tarma, Mexia 4^^^5 (Mo), data incom-

plete: Amazonian slope of the Andes, alt. 10,000-11,000 ft., B. Ehle s. n. (NY).

Ornamental shrub or small tree with long wlilp-like brandies. Though suf-

ficiently distinct from T. vwUissima^ it is usually misidentificd with it. The much

larger flowers with broadly obovate, rather showy petals, and the pubescent to

nearly glabrescent fruits, with numerous very short spines, clearly distinguish

this species from the former.
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22. Triumfetta mollissima HBK. Nov. Gen. & Sp. 5:345. 1821. (T.: "S. Fc

dc Bogota/* Bonpland s.n. in Herb. Paris.).

Tr'ni7)ifetta aciunhiata HBK. loc. cit. 344, 1821. (T.: Bonpland s.n, in Herb. Paris,).

Shrubs about 1-2 m. high; branches and inflorescence axes rough, very densely

long ferruginous-tomentose. Leaves broadly ovate to 3-lobed, 12—15 cm. long

and 6-8 cm. wide, rounded or subcordate at the base, gradually and narrowly

acuminate, the serrations very irregular, blunt and generally glandular, the upper

surface scabrous, very pubescent, the lower smooth, densely tomentose; petioles

3—5 cm. long, rather stout, with long spreading ferruginous tomentum. Inflores-

cences axillary, the cymes of 2-3, rarely 1, cymules, rather lax, the bracts broadly

lanceolate to elliptical, long-acuminate, the flowering peduncles about 8 mm. long,

the pedicels about 6 mm. long. Flowers hermaphrodite, the buds narrowly ob-

longoid, 15-20 mm. long and about 2 mm. wide slightly before anthesis, the apical

appendages slender, 1-2 mm. long, very lightly pubescent; sepals narrowly ellip-

tical, 18-22 mm. long at anthesis, with many long spreading stellate hairs without,

glabrescent within; petals linear, 16-18 mm. long, the claw 3-4 mm. long, densely

plumose; gonophore rather large, about 1 mm. long and 1-2 mm. wide, the glands

quadrangular, large, subcqualling the gonophore; urceolus about 1 mm. high, dis-

tinctly 5-lobed, densely ciliate; stamens 20, the filaments slightly pubescent at the

base, smooth; ovary orbicular, about 2 mm. long, the spinules numerous, recurved,

the style 16-17 mm. long, the stigma acute. Fruit orbicular, the body 6-8 mm.
in diameter at maturity, densely tomentose with long spreading hairs, 4-loculatc,

each cell 2-seedcd, later falsely 8-Ioculate with 1 seed to a cell, the spines numerous,

100 or more, each 2-3 mm. long, long-plumose at the base; seeds ovoid, about 2

mm. long and broad.

Known only from Colombia; growing in dry open areas, at altitudes of 1200—

2000 m.; flowering and fruiting from May to November.

Colombia: antioquia: vie. Medcllin, Toro IT/', 50T, yoi (NY); Dabclba, Johnson
& Barkley i8c 6/6 (US); Bello, alt. 1500-1800 m., Archer 2l8 (US), caldas: Supb,
Cordillera Occidcntnl, ah. 1200-1500 m., Venncll lO/lo (NY), cauca: forests in high-
lands of Popayan, alt. 1700-2000 m., Lehinann 5521 (NY, US); Tolima, Lchmann 2ig6
(G); Rio Sucio to iRio Piedras, west of Popaydn, alt. 1500-1700 m., Venncll ^ Killip

822J (NY); La Manuelita, near Palmira, eastern side of Cauca Valley, alt. 1100-1300
m., Vitticr 818 (US); Municipio Popaydn, alt. 1800 m., Agrcdo 2j2 (US); El Tambo,
Verticnte Oriental, alt. 1700 m., Sncrdern 4743, 5559, 56JI (US); Popaydn, matorraies

en Rio Blanco, alt. 1800 m., Arbelaez & Ciiatrecasas 5761 (US); El Tambo, Garcia B.

4418 (US), cundinamarca: Estacion Santana, arriba do Sasaima, alt. 1600-1700 m.,

Dugand e> Jaramillo 3845 (US); cntre Pandi c Icononzo, alt. 980-1340 ni., Garcia B.

11995 (US); Villete, Arhte-Joscph s,n., 5373 (US), distrito federal; S. Fc dc

Bogota, Bonpland s. n. (P, Mo photo, NY); exact locality lacking, Bonpland s. n, (P,

Mo photo), valle: Palmira, Cordillera Central, alt. 1200-1800 m., Pcnncll ^ Killip

6101 (NY); Pichindo, bank of Rio Cali, alt. 1600 m., Duqne 1474 (US); La Cumbre,
Cordillera Occidental, alt. 1500-1700 m., Venncll 5214 (US); Rio Bolo, alt. 1000 m.,

Dryandcr 253, 254 (US), data incomplete: Triana 32^0 (US); MufiK 2j88, 417

1

(US); Picdra dc Moler, Holton 77S (NY); Linden s, n. (NY).
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The reason for the discrepancy in the description of the leaf-shape of T.

actnn'niata is very obviously due to the fact that the authors mistook the bracts

for vegetative leaves. I have seen the types of both T. mollhsima and T. acuminata

and am convinced that they are conspeciiic. The type of T. mollissima has both

the vegetative leaves and the bracts, while that of T. acuminata has only the bracts.

23. TRiUMrETTA LONGicoMA St. Hil. Fl. Bras. Mcrid. 1:221. 1825. (T.: St.

Hilatre B. IQ) .

Older branches smooth, glabrescent, the younger ones and inflorescence axes

longitudinally ridged, clothed with long stellate hairs. Leaves broadly ovate, about

8 cm. long and 4-6 cm. wide, cordate, narrowly and gradually long-acuminate,

both surfaces with scattered tufts of long stellate hairs, especially on the veins;

petioles 2-3 cm. long, slender, with few long stellate hairs. Inflorescences axillary,

the cymes of 2-3 cymules, the flowering peduncles 3-4 mm. long, the pedicels

2-3 mm. long. Flowers hermaphrodite, the buds broadly oblongoid, about 15 mm.
long and 2-3 mm. wide slightly before anthesis, the apical appendages short, about

1 mm. long, glabrescent; sepals oblong, about 17 mm. long, densely pubescent

without with long stellate hairs, glabrescent within; petals obovatc, about 14 mm.
long and 3 mm. wide, the claw about 2-3 mm, long, briefly ciliate; gonophore

stout, about 1.0 mm. long and 1.5 mm. wide, the glands narrowly elliptical;

urceolus deeply 5-lobcd, about 0.5 mm. high, densely ciliate; stamens about 20,

the filaments smooth, glabrous; ovary ovoid, about 1 mm. long, the spinulcs

numerous, recurved, the style about 10 mm. long, the stigma acute. Fruit lightly

stellate-pubescent, the body about 5 mm. in diameter at maturity, 3-loculate, each

cell 2-seeded, later 6-celled each with 1 seed by false septation, the spines num-

erous, slender, each about 4 mm. long, lightly pubescent; seeds ovoid, about 2 mm.
long and broad.

Apparently a rare species of northeastern Brazil, usually growing along stream-

banks in wooded areas at altitudes of about 1000 m.; flowering and fruiting from

May to July.

Brazil: minas gerais: Cobras, S/. Ililaire B. ig (P, FM photo, US); Distr. Diaman-
tina, Chnstais, near Corriga Duas Pontes, alt. 1160 m., Mexia 5821 (NY, US), data
incomplete: Allcmao & Sysnciros 1491 (R).

The characters that help in the identification of this species are the long golden-

brown silky stellate tomentum, which clothes the younger branches, the Inflores-

cence axes, the outside of the sepals, the leaves and the petioles, the relatively

large flowers, and the comparatively long but weak spines. It is quite likely that

T. lougicoma is conspecific with the Old World T. velntina Vahl. I have not seen

the type of the latter, but have seen a specimen from India in Hooker's Herbarium

at Kew, labelled T. vchttina, which matches well T. longicoma,

24. Triumfetta chthuahuensts Standi, in Contr. U. S. Nat. Herb. 23:744.

1923, (T.: M. E, Jones 5, n. In U. S. Nat. Herb.).

Slender spreading shrubs 1-2 m. high; older branches Hghtly pubescent to
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Fig. 8. Triumfctta chihuahucftsss

* I
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nearly glabratc, punctate with prominent white lenticcls, the younger stems and

inflorescence axes densely pubescent with short stellate and simple hairs. Leaves

broadly ovate, generally 3-lobed, 11—14 cm. long and 6-9 cm. wide, distinctly

cordate, the middle lobes narrowly and gradually acuminate, the laterals acute to

shortly acuminate, both surfaces nearly glabrous, only the primary veins lightly

pubescent; petioles slender, 6-7 cm, long, briefly stellate-pubescent. Inflorescences

axillary, the cymes of 2-3 cymules, usually opposite the bracts, the flowering

peduncles about 5 mm. long, the pedicels 3-5 mm. long. Flowers hermaphrodite,

showy, the buds broadly oblongoid, 24-26 mm. long and 3-4 mm. wide slightly

before anthesis, the apical appendages about 1 mm. long, glabrcscent; sepals oblong,

2 5—3 mm. long including the apical appendages, scattered stellate-pubescent

without, glabrescent within; petals broadly obovate, 20-22 mm. long and 4-5 mm.

wide, the claw about 3—5 mm. long, densely but very briefly pubescent; gonophore

large, about 2.5 mm. long and 1.5 mm. wide, the glands oblong, about 2 mm.

long and 1 mm. wide; urceolus short, distinctly many-lobed, briefly ciliatc; stamens

20, the filaments smooth, lightly stellate-pubescent at the base; ovary orbicular,

about 2 mm. long, the spinules numerous, recurved, the style about 22 mm. long,

the stigma very briefly 3 -parted. Fruit orbicular, the body about 6 mm. in

diameter at maturity, very lightly stellate-pubescent, 3-loculate, each cell 1 -seeded,

the gonophore and glands prominent, the spines about 75—100, lightly pubescent

with few scattered hairs; seeds ovoid, about 3.5 mm. long and 3.0 mm. wide.

Known only from southwestern Mexico, where it grows along steep, moist,

shady canyons in pine forests at altitudes of 1000-1500 m.; flowers and fruits in

September and October.

Mexico: chihuahua: Guayanopa Canyon, Sierra Madre Mts., alt. 5000 ft., M. £.

Jofjcs s. w. (Mo, US); near Batopilas, alt. 5500-6500 ft., Goldman 211 (GH, US); Arroyo
Hondo, Sierra Charuco, Gentry lySo (Mo, US), sinaloa: Ocurahui, Sierra Surotato,

alt. 6000-7000 ft., Gentry 6240 (Mo), sonora: Sanguarlbo, Rio Mayo, alt, 5500 ft.,

Gentry 212J (Mo, US).

This species is rather closely related to T. columnari$, but may be distinguished

from it by the larger, usually 3-lobed leaves and also by the pubescent spines.

25. Triumfetta barbosa Ko Ko Lay, sp. nov.

Frutex circiter 2—4 m. altus. Ramuli graciles longitudinaliter sulcati 4-angulati

glabrescentes. Folia late ovata non-lobata 14—16 cm. longa 7—10 cm. lata base

cuneata vel rotundata apice longe attenuata subduplicitcr serrata pilis sparse

stellatis mox glabresccntia infra breviter stellato-pubescentia, in axillis nervorum

dense longi-pubescentia. Inflorcscentiae axillares, cymis cymulis 2, pedunculis

circiter 4 mm. longis, pedicellis 8—10 mm. longis. Flores hcrmaphroditi, alabastro

maturo oblongoideo 1 8—20 mm. longo; sepalis ellipticis 20—22 mm. longis extra

breviter pubesccntibus, appendiculis circiter 2 mm. longis glabris; petalis ellipticis

vel obovatis 14-16 mm. longis, unguilo 2—3 mm. longo dense plumoso; gonophoro

circiter 1.5 mm. longo, glandulis ellipticis 0.75—1.0 mm. longis; urccolo circiter

0.75 mm, alto, 5-lobato breviter ciliato; staminibus 20, filamcntis usque ad 12-14
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Fig. 9, Triumfetta harhosa

mm. longis glabris; ovario globoso circlter 1.5 mm. longo, splnulis 75-100 rc-

curvatis, stylo glabro 15—16 mm. longo, stigmate acuto. Fructus globosus non

dehiscens, corporc ipso 4-6 mm. diametro, breviter stellato-pubescens 3-locularis,

loculis 1-spermis, aculeis circitcr 75, 3—4 mm. longis breviter pubescentibus;

seminibus ovoideo-acutis circiter 2 mm, longis et latis.
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West-central Mexico,

Mexico: jalisco: Sierra Madre Occidental, Real Alto, trail to Arroyo del Jaguay,

alt. 2500 m., Mcxia 1753 (holotype in Herb. Mo. Bot. Gard.; isotypes in Herb. Univ.

Mich, and U. S. Nat, Herb.).

A species rather closely allied to T. cbihuaJjjiensis^ but may be distinguished

by its undivided long-attenuate leaves with dense tufts of hairs In the axils of the

veins on the lower surface, and also by its more densely pubescent spines and

glabrous filaments.

26. Triumfetta columnaris Hochr. in Ann. Conscrv. Jard. Bot. Geneve 18:111.

1914. (T.: Hartweg448).

Triumfetta pscudocolumnaris Hochr. loc. cit. 103. 1914, (T.: Galcofti 41JT),

Triumfetta coUimnarioides Bullock, in Kew Bull. 292. 1937, (T.: Wnton 4917).

Shrubs about 2 m, high; older branches glabrescent, longitudinally ridged, the

younger ones and inflorescence axes scurfy, with long spreading stellate and simple

hairs. Leaves broadly ovate to obscurely 3-lobed, usually small, 6-8 cm. long and

3-4 cm. wide, rounded or subcordate at the base, gradually and narrowly long-

acuminate, both surfaces lightly stellate-pubescent, slightly more so on the veins;

petioles relatively stout, about 2—3 mm. long, coarsely long stellate-pubescent.

Inflorescences axillary, the cymes of 2 cymulcs, usually opposite the bracts, the

flowering peduncles 4—6 mm. long, the pedicels 3-5 mm. long. Flowers hermaph-

rodite, the buds broadly oblongoid, 22-25 mm. long and about 3 mm. wide slightly

before anthesis, the apical appendages slender, 1—2 mm. long, glabrescent; sepals

oblong, about 25 mm. long including the apical appendages, glabrescent and

brownish without, light yellow within; petals narrowly obovate, about 18 mm,
long and 3—4 mm. wide, the claw 4-5 mm. wide, densely but briefly ciliate; gono-

phore large, about 2 mm. long and 1 mm. wide, the glands oblong; urceolus about

0,5 mm. high, 5-lobed, briefly ciliate; stamens 20, the filaments smooth, long

stellate-pubescent at the base; ovary orbicular, about 2 mm, long, the spines num-

erous, recurved, the stigma very briefly 3 -parted. Fruit orbicular, the body about

6 mm. in diameter at maturity, lightly stellate-pubescent, 3-loculate, each 1-

seeded, the spines about 75—100, each 1-2 mm. long, lightly pubescent to nearly

glabratc, the gonophore and glands prominent; seeds ovoid, about 2.5 mm. long

and 1.5—2.0 mm. wide.

Central and southwestern Mexico, usually growing in oak forests, at altitudes

of 1500—2500 m.; flowering and fruiting from October to December.

Mexico: guerrero: Mina, Fresnos, alt. 2160 m., Hififon 9749 (GH, US); Rio Frio

Diamentes, Mina, Hinton 107J4 (GH, Mo, US). Mexico: Comunidad, Temascaltcpec,

alt. 2350 m., Hinton 4S91 (GH, K, Mo, US), alt. 2300 m., 4917 (Mo, US), michoacan:
Sierra TcrricHIia, Coalcoman, alt. 2420 m., Hhtton 12^49, ^5^44, ^5^70 (GH). morelos:
Cuernavaca, Holway 532 (NY), oaxaca: Cordillera, alt. 5000-6000 ped., Galeofti 4131
(BR, FM photo); Tokontcpcque (Tehuantcpec?) , Harturg 448 (NY, FM photo); "les

montagnes ombragier en tcrre tempiric,** Ghiesbreght 17S (F)*

The small leaves and large flowers tend to confuse this species with T. Gold-

mani, when examined superficially.
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27, Triumfetta grandiflora Vahl, Eclog. Amer. 2:34. 1796. (T.: Ryan s.n.

in Herb. Copenhagen).

Trhunfctta ncmoralis St. Hll. Fl. Bras. Merld. 1:221. 1825. (T.: S/. Hilairc B. /. loyo
in Herb, Paris.).

Triumfetta longhcta DC. Pi. Rar. Jard. Geneve, 64. 1829. (T.: Burat s.n. "Havanne"
in Herb. Deless.).

Triumfetta longicuspis Turcz. in Bull. Soc. Nat. Moscou 31^:229. 1858. (T.: Jorgensen

882).

Triumfetta cymosa Tr. & Planch, in Ann. Sci. Nat. Bot. IV, 17:3 53. 1862. (T.:

"Quindio," Triana s,n. in Herb. Paris.).

Triumfetta cymosa var. glabrescef7s Tr. & Planch. loc. cit. 3 54. 1862.

Triumfetta cymosa var. hirsuta Tr. & Planch, loc. clt. 3 54. 1862. (T.: 'Tampalona,"
Triana s. w. in Herb. Paris.).

Triumfetta grandiflora var. brasiliensis Hachr. in Ann. Conserv. Jard. Bot. Geneve 18:100.

1914. (T.: Glazioup3s6).
Triumfetta boyacana Moldenke, in Phytologia 1:10. 193 3. (T. : Lawrance /).

Triumfetta Schunkei Macbr. in Candollea 5:3 81. 1934. (T.: Schunke /jp/).

Shrubs 1—2 m. high; older branches glabrous, smooth, punctate v/ith small

white lenticelsj the younger stems and inflorescence axes rough, generally clothed

with many long stellate and simple hairs. Leaves broadly ovate, usually about 14

cm. long and 9 cm. wide, sometimes slightly larger, rounded or cuneatc at the base,

narrowly and gradually long-acuminate, both surfaces glabrescent or lightly

scabrous with short stellate hairs, especially on the nerves; petioles slender, about

6-10 cm. long, usually lightly stellate-pubescent. Inflorescences terminal, the

cymes of 1—2 cymules, usually opposite the bracts, the flowering peduncles about

6 mm. long, the pedicels 3—5 mm. long. Flowers hermaphrodite, the buds broadly

oblongoid, 14-18 mm. long and 3-4 mm. wide slightly before anthesis, the apical

appendages slender, 1-2 mm. long, glabrescent; sepals linear-ovate, 15-20 mm.
long including the apical appendages, glabrescent or lightly ferruginous-pubescent

without; petals lanceolate to narrowly obovate, subcqualling the sepals, the claw

3-5 mm. long, densely plumose; gonophore about 1.5 mm. long and 2.0 mm.
wide, the glands spherical; urceolus about 0.5 mm. high, many-lobed, briefly ciliate;

stamens 20, the filaments glabrous, smooth; ovary orbicular, about 2 mm. long,

the spinules numerous, recurved, the style 14-16 mm. long, the stigma very briefly

3 -parted. Fruit lightly pubescent, the body 5-6 mm. in diameter at maturity,

rather easily loculicidally dehiscent, 3-loculate, each cell 2-scedcd, the spines num-
erous, about 200, slender, 4-5 mm. long, lightly pubescent at the base, sometimes

with few plumose hairs; seeds pyriform, glabrous, about 2-3 mm. long and 1.5-2.5

mm. wiide.

Rather widely distributed throughout the American tropics, though not

abundant at any single locality, usually growing at altitudes of about 1000 m,;

flowering and fruiting In its northern range from September to December, and in

its southern range from March to June.

Mexico: oaxaca: Sierra Snn Pedro Nolasco, Talea, Jorgenseyt 882, g6o (G) ; Chinantia,

Galeotti 4162A (BR, NY, US), vera cruz: Sierra Madre Misantia, Vtirpus 600Q (UC).
Guatemala: alta verapaz: Coban, alt. 13 50 m., Tuerckbeim II 861 (BR, GH,

Mo), alt. 43 00 pp., Tuerckbeim 342 GH).
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Panama: chiriqui: vicinity of El Valle de Anton, Allc?? 20^2 (Mo),

Cuba: Havana: pros de la Havana, M. Sa^itos-Burat s. n, (P, Mo photo).

Martinique: Sicber /p (Mo); Duss 2jlS (Mo, NY).
Colombia: boyaca: region of Mt. Chapon, northwest of Bogota, Laurance J (NY,

US) . santander: Eastern Cordillera, between El Roble and Tona, Ki\h\> ^ Sniifb

19399 (US).

Brazil: minas gerais: Ponte dos Paulistas, Comarca do Cerro do Frio, S/. Ilihurc

B. L lOJO (P) ; Bclo Horizontc, Barrcto 7923 (R). rig de Janeiro: Scrra de Estrclla

pres de Botequin, Glaziou 9356 (BR, G); environs de Rio de Janeiro, Glaziou 174/0 (G).

DATA incomplete: Ryan s.n, (C, FM photo).

Ecuador: pichincha: Pucnte Gloria dc Maria, west of Quito, alt. 1200 m., AspIufiJ

7250 (US).

Peru: junin: Chanchamayo Valley, alt. 1500 m., Schnnkc 1597 (FM). puno:

Sandia, alt. 2100-2300 m., Wcbcrbaucr 507, 508 (G). data incomplete: ?()cp[ng

2053 (FM photo).

Bolivia: cochabamba: Incachaca-S, Antonio, alt. 1500 m., WcrJermann 2127 (Mo).

LA PAZ: Prov. South Yungas, Bnssin Rio Bopi, San Bartolome, near CaHsaya, alt. 750-900

m., Krukoff 10246 (Mo); Mapiri, Baf7g 1499 (Mo, US); Achiquin, between Mapiri and

Apolo, air. 750 m., Cardenas IIIO (NY); San Carlos, Mapiri, Buchficn 1823 (US).

TiPUANi: Hacienda Casana, Buchticn 73^^ (US).

The best single character for the identification of this species is its fruits,

which are usually rather easily dehiscent at maturity and have numerous, very

long slender spines. In flower, it may be recognized by its broadly oblongoid floral

buds, which are about 14-18 mm. long and 3 mm, wide at about anthcsis. The

leaves are broadly ovate and the base is never cordate. There is considerable vari-

ation in the pubescence of the leaves; in general, though not always, plants from

South America tend to be more pubescent than those from North America.

28. Triumfetta discolor Rose, in Contr. U. S. Nat. Herb. 12:285. 1909. (T.:

Rose 1979).

Triumfetta dehhceus Rose, loc. cit. 285. 1909. (T.: Rose 1698).

Low, spreading, bushy shrubs about 8 dm. high; branches and inflorescence

axes rough, scurfy, with many long, spreading, stellate hairs. Leaves broadly

ovate to rhombic-ovate, about 7—9 cm. long and 6—8 cm. wide, the base rounded,

rarely subcordate, the tip abruptly acute, the serrations unequal, blunt and irreg-

ular, the upper surface greenish, with few scattered, short, coarse, stellate hairs,

the lower pallid, smooth, with dense stellate tomcntum; petioles 3—5 cm. long,

clothed with long, spreading, stellate hairs. Inflorescences axillary, rarely terminal,

the cymes of 2 cymules, rather lax, the flowering peduncles 3—4 mm. long, the

pedicels about 2 mm. long, the subtending bracteoles prominent. Flowers hermaph-

rodite, the buds oblongoid, about 15—20 mm. long slightly before anthesis, the

apical appendages short, abovit 1 mm. long, lightly pubescent; sepals oblong, about

18 mm. long, brownish and lightly pubescent without, greenish and glabrcsccnt

within; petals broadly obovate, about 15 mm. long and 3—4 mm. wide, deep

yellow, the claw about 2-3 mm. long, slightly plumose; gonophore broad, about

1 mm. long and 2-3 mm. wide, the glands quadrangular, subcqualling the gono-
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pliore; urceolus prominent, about 0.75 mm, high, many-lobcd, densely ciliate;
m

Stamens usually 20, rarely 25, the filaments glabrous; ovary orbicular, about 2 mm.

long, the spinulcs numerous, recurved, the style 15-17 mm. long, the stigma acute.

Fruit orbicular, the body about 6-7 mm. in diameter at maturity, slightly stellate-

pubescent, loculicidally dehiscent, 3-loculate, each cell 2-seeded; spines about 75,

about 2 m.m, long, lightly pubescent; seeds ovoid, about 1.5-2,0 mm. long and

1.0—1.5 mm. wide,

Western Mexico, usually growing on rocky shaded slopes under oaks or in

oak-savannahs at altitudes of 1000-1700 m.; flowering and fruiting from July

to September.

Mexico: durango: Huasemote, Rose & Hough 35^3 (GH, US); along trail from

Pueblo Nuevo to Cucva, Sierra Madrc Occidental, alt. 1500-1700 m,, Harvey 18486
(US); exact locality lacking, Rose 22jj (US), jalisco: in the foothills of Sierra Madre,

near Colomos, Rose l6g8 (GH, US), nayarit: in the foothills of Sierra Madre, Terr, de

Tepic, between Pedro Paulo and San Blascito, Rose IQJQ (GH). sinalqa: Cerro Colo-

rado, alt. 2500 ft., Gentry 512J (GH, Mo); Las Mesas, Sierra Surotato, alt. 3000 ft.,

Gentry 6ljO (GH, Mo), 61jl (Mo, US), Sljla (Mo); Qucbrado de Mansana, Sierra

Surotato, alt. 4000-4500 ft., Gentry 6526a (GH, Mo); Las Mesas, Sierra Surotato, alt.

3000 ft.. Gentry 66§2 (GH, Mo), sonora: Sierra de Alamos, vicinity of Alamos, Rosey

Stamiky & Russell 12881 (NY, US).

The ligbtly stellate, easily dehiscent fruits, the large showy flowers, and the

rhombic-ovate leaves with dense tomentum on lower surfaces, characterize this

species.

29. Trtumfetta abutiloides St. HiL Fl. Bras. Merid. 1:223. 1825. (T.: St.

Hilaire s, n., ''Itajuru de San Miguel de Mato Dentro" in Herb, Paris.),

Sparsely branched, more or less trailing shrubs 1—3 m. high; older branches

terete, scurfy, rather densely pubescent with long stellate and simple, frequently

gland-tipped hairs, the younger ones and inflorescence axes very densely tomentose

with long, spreading, stellate and simple hairs. Leaves broadly ovate, markedly

3-lobate, the lobes usually above the middle of the lamina, 12—14 cm. long and

8-10 cm. wide, the base subcordate, the terminal lobe long-acuminate, the laterals

usually blunt, very rarely short-acuminate, the serrations very irregular, the basal

ones always glandular, both surfaces densely pubescent with both stellate and

simple hairs, the veins densely tomentose, the lower ones very prominent; petioles

3—4 mm. long, stout, densely long-tomcntose, usually flattened and forming a

callus at the sinus. Inflorescences on terminal branches, the cymes of 3 cymules,

always in the axils of the bracts, rather lax, the bracts elliptical, the flowering

peduncles about 3 mm, long, the pedicels 3-4 mm, long. Flowers hermaphrodite,

the buds broadly oblongoid, about 8—11 mm. long slightly before anthesis, the

apical appendages about 1 mm. long; sepals oblong, 8-11 mm. long, grayish and

rather densely tomentose without, yellow-brown and glabrescent within; petals

subequalling the sepals, broadly obovate, showy, 7—10 mm. long and about 3 mm.
wide, the claw 2—3 mm. long, densely plumose; gonophore slender, about 0.5 mm.
long, the glands spherical to oblong, subequalling the gonophore; urceolus short.
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about 0.5 mm. High, distinctly 5-lobcd, densely ciliate; stamens 20, the filaments

retrorsely 4-serratc; ovary orbicular, about 1.5 mm. high, the spinules numerous,

recurved, the style 5-6 mm. long, the stigma briefly 3 -parted. Fruit spheroid, the

body rather densely pubescent, 3—5 mm. In diameter at maturity, 3-loculate, each

cell with 2 seeds, on maturity with 6 definite 1-seeded locules, the spines 100 or

more, each about 3 mm. long, retrorsely pilosulosc; seeds lenticular, about 2 mm.
long and wide, the funicular groove prominent.

A rather common widespread species of South America, with a few scattered

representatives in the West Indies; commonly found in abandoned fields or as a

roadside weed at altitudes from about 300 to 1500 m.; flowers and fruits from

January to April,

Haiti: Massif de la Sella, Port-au-Prince, alt. 300 m., Ekman f2l^ (S), 740J (S),

Colombia: cauca: Las Suntas, alt. 300-500 m., Lebmann 2J4 (G). magdalena:
Santa Marta, H. H. Smifb l68g (NY, US).

Venezuela: distrito federal; in valley, on road from EI Vallc to Cua, VUiicr

I1974 (G); between Cotiza and Los Venados, near Caracas, Allart 21 (US); Caracas and

vicinity, Bailey Gf Bailey 2$y (US).

Brazhl: minas gerais: Caldas, Regnell L 102 (S, US); Dist. Carangola, Fazenda da

Gramma, about 6 km. north, Mexia 43^4 (Mo, US); Caldas, in campo, Lindberg 284^
(BR, S); Itajuru de San Miguel de Mato Dentro, S/. Hilaire s.n. (P); Passa Quatro,

Sampaio 603J, 6118 (R); Domlngos Pisoni, Municlpio do Leopoldini, Barreto 7928 (R);

Jard. Bot. dc Bclo Horizonte, Barreto 7Q22 (R); exact locality lacking, Clausscn 482
(BR). :iio DE JANEIRO: Nova Friburgo, alt. 900 m., Holivay ^ Holway J459 (US).
RIO GRANDE DO SUL: Tristcza, Porto Alegro, Malme 1494 (S) ; Canoas, Prov. Porto Alegro,

Malme s.n, (S) ; Cascate, Prov. Gloria, Malme 1353 (S)- sao paulo: Carapicho, Moscn
II32 (S). SANTA catharina: Vie 81J (US), data incomplete: Burcbell 2491 (P).

Ecuador: guayas: Milagro, alt. 500 m., Hitchcock 19960^ 20240 (US), manabi:
Portoviejo, Rose ^ Rose 2^409 (US).

Peru: cuzco: Prov. Quispicanchis, Tio, Marcapata, alt, 2000 m., Vargas C. 3^79
(Mo); Torontoy, Urubamba Valley, alt. 2400 m,, Cook G? Gilbert 819 (US); Santa Ana,

alt. 900 m., Cook ^ Gilbert 1437 (US), huanuco: Huanuco, Macbride 3521 (US);
Macbride ^ Teathersto>7e 2055 (US), loreto: Mishuyacu, near Iquitos, alt. 1000 m.,

Killip 6 Smith 29894 (US), data incomplete: Grisar s. n, (P).

Bolivia: la paz: Mapiri, alt. 2500 ft., Rtisby 1450 (US); Hacienda Simao sobrc el

camino a Tipuani, alt. 1400 m., Buchtien 545^ (Mo, S, US), 5453 > 5454 (US) ; Caranaim,

Tipuani, Buchtien 73^7 (S, US); Nord Yungas, Milluguaya, alt. 1300 m., Btichtien 7^^
(FM, Mo, S, US); Sirupaya bei Yanacachi, alt. 2100 m., Buchtien 509 (US), 510 (S);

Villa Aspiazu, Holway & Holway 688 (US).
Paraguay; \J*Ksur\c\on^ Balansa 2327 (P).

Argentina: Formosa: Riocho dc Oro, Reales s. w. (Mo), misiones: Candclaria,

Santa Ana, Schwindt 49 (Mo); Posadas, Ekman 199 (S, US), tucuman: Tafi, alt. 600

m.,Yentiiri 1767 (US).

This species is very closely related to T. bogotensis^ with which it is often con-

fused. It may, however, conveniently be distinguished from the latter by the very

densely pubescent leaves, the short apical appendages of the sepals, and also by the

presence of false septa in the fruit, which on maturity becomes completely 6-

loculate, each with one seed.

30. Triumfetta bogotensis DC Prod. 1:506. 1824. (Based on T. pilosa HBK.).

Triumfetta pilosa HBK, Nov. Gen. & Sp. 5:343. 1821, non Roth (T.: Bonpland s.n. in

Herb. Paris.).
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fat
Triumfctta clnmeforum Schlecht. In Linnaea 11:377. 1837. (T.: Keerl s, n. in Herb.

Brux.).

Trhiwfctta bispida A. Rich, in Sagra, Hist. Nat. Cuba 10:204. 1839. (T.: de la Sagra
s, n, in Herb. Paris.)-

Triumfetta grossitlariaefolia A. Rich. loc. cit. 205. 1839. (T.: de la Sagra s. n. in Herb.
Paris.)

.

Triumfetta Lindemana Turcz. in Bull. Soc. Nat. Moscou 31^:229. 1858. (T.r Linden jg).
Triumfctta Bottcriana Turcz. loc. cit. 32^:260. 18 59. (T.r Bottcri 773),
Triumfetta Orizaba Turcz. loc. cit. 261. 1859. (T.: Botteri 771),
Triumfetta Josefina Polnk. in Linnaea 41:552. 1877. (T.: Polakoivsky 5^J).
Triumfetta vincentina Urb. Symb. Ant. 5:414. 1908. (T.: H. H. 6 G. W. Smith 1057).
Triumfetta valenciensis R. Kunth, In Fedde's Rep. Sp. Nov. Bcih. 43:464. 1927. (T.:

Pitticr8677).

Triumfetta panamensis L M. Johnston, in Sargcntia 8:194. 1949. (Trjobnston 11 12),

Shrubs about 1-2 m. high; branches and inflorescence axes with many long,

spreading hairs. Leaves broadly ovate, usually 3-lobcd, 9-10 cm, long and 7-8

cm. v/ide, the base rounded to subcordate, the tip acuminate, the serrations very

irregular, unequal and blunt, both surfaces lightly pubescent with both stellate and

simple hairs, the latter prominent, long, either spreading or appressed; petioles

about 4-6 cm, long, much shorter in the bracts, very densely tomcntose with long

simple and stellate hairs. Inflorescences axillary, the cymes of 2 or 3 cymules, the

bracts broadly elliptical, the subtending bracteoles prominent, the flowering

peduncles 4-7 mm. long, the pedicels 3-4 mm. long. Flowers hermaphrodite, the

buds oblongold, 7-11 mm. long slightly before anthcsis, constricted about the

middle, the apical appendages slender, 2-3 mm. long, lightly pubescent; sepals

oblong, 8-13 mm. long including the appendages, long-hirsute without, glabrescent

within; petals broadly obovate, about 8-9 mm. long and 3-4 mm. wide, the claw

about 2 mm. long, densely plumose; gonophore slender, about 1 mm. long and 0.5

mm, wide, the glands elliptical, subequalling the gonophore; urceolus short,

0,25-0.50 mm. high, not lobed, distinctly ciliate; stamens 25-30, the filaments

glabrous, without serrations; ovary suborblcular, about 1.5 mm. long, the spinules

numerous, recurved, the style 8-9 mm. long, the stigma acute. Fruit spheroid,

the body about 3-4 mm. in diameter at maturity, 3-loculate, each cell 2-seeded,

tbe spines slender, about 75, retrorsely pilosulose, about 3 mm, long; seeds lentic-

ular, 2-3 mm. long and about 2 mm. wide.

A widespread weedy species of tropical America, which grows in waste lands,

cut-over forest areas, and on hill-slopes, up to an altitude of about 2000 m.; flower-

J

J

range

The appressed simple hairs on both surfaces of the leaves, the broadly obovate

petals, and the densely pilosulose spines distinguish this species from T. semitriloba.

Mexico: guerrf.ro: Galcana, Carrizo to Pie de la Cucsta, Hinton 14735 (MICH).
JALISCO: Atoyac, Kerber 135 (G). Mexico: Temascaltepec, Bejucos, alt. 610 m,, Hinton
2021 (K). michoacan: Cordillera, alt. 3000 ped., Galeotti 4156 (BR, P) ; exact locality
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lacking, GaJcofti 40^3 (BR, P). oaxaca: near Etia, Vriuglc 5718 (MICH); exact locality

lacking, alt. 1750 m., Conzatti 6 Gonzalez 10^4 (GH) ; Licbmann 515 (US), tamaul-
IPAS: Rio de la Ternera, Viirpus 8^77 (NY, UC, US) ; Tampico, Bcrlaudier JI (G, FM
photo), VERA CRUZ: Jnlapa, f. W. Johnson s. n, (NY); Jalapa, Linden s,n. (K), 59
(G, FM photo), 771 (G, K, P, FM photo. Mo), 772 (P), 773 (K, P, FM photo) ; Orizaba

and vicinity, Bofferi Io8g (US), Bourgeau 2846 (BR, G, P), Uiiller 1600 (BR); Zacua-

pan, Caleotfi 7040 (BR), yucatan: Izamal, Cctnmer QOI, lOOj (BR, Mo), 1440 (Mo);

Tcmax, Gaumer 21JO (Mo); Calotmul, Gauwer 21JI (BR); Chichankanab, Gaumer

20^5 (Mo); Xnocac, Gaumer 2J46g (Mo), data incomplete: Linden 7g (BR), 211

(BR); Hahn 65, 66 (P) ; Keerl s.n. (P).

British Honduras: exact locality lacking, Feck 240 (K).

Guatemala: alta verapaz: Coban, alt. 13 50 m., Tiierckbeim II 1957 (BR, Mo),

alt. 4300 pp., Tiierckbeim IJ5g (Mo); Samac to Chama, alt. 2500 ft., H. Johnson 781

(US). DATA incomplete: Savage $. n, (P).

Nicaragua: secovia: environ de Granadc, alt. 40 m., Levy j8g (G, P).

Costa Rica: alajuela: collins de San Pedro en San Ramon, alt. 1050-1075 m.,

Brenes 601 (FM). cartago: northwest slope of Cerro Carpintcra, above La Union, Tres

Rios, alt. 1320-1500 m., Dodge 6 Thomas 4S28 (Mo), guanacaste: defrichcmcnts sur

les bords du Tillri, Tonduz 7208 (BR, GH). heredia: Vera Blanca de Sarapiqui, between

Poas and Barba volcanoes, a!t. 1710 m., Skiitch 3374 (Mo), san jose: vicinity of El

General, alt. 975 m., Skuich 2gi4 (GH, Mo); heights of La Carpintera, vicinity of Tres

Rios, Allen 524 (GH, Mo); Hacienda San Francisco de Guadeloupe, alt. 1150 m., Pitfier

8472 (BR, GH, Mo), 7160 (BR); San Jose, P/7//Vr 42 (BR); Piedra Blanca, Tonduz 1267

(BR), data incomplete: Tonduz iog25 (BR, GH, K, NY); Endress 33 (K).

Panama: canal zone: vicinity of Miraflores, P. c^ G. White 52 (GH, Mo) ; Gamboa,
Sfandley 28511 (GH). chiriqui: vicinity of Bajo Mona and Qucbrada Chiquero, alt.

1500 m., Woodson ^ Schery 5g2 (Mo); Boquctc, alt. 4000 ft., Dai'idson 861 (Mo).

PANAMA: Agricultural Experimental Station at Matias Hernandez, PitHer 6g25 (GH,
Mo) ; along the Corozal road, near Panama, Standley 2678g (GH) ; San Jose Island, about

55 miles s. se. of Balboa, Johnston III2 (GH). data incomplete: S. Hayes 155 (GH),

325 (NY).
Cuba: las villas: in Magdalena, Cayamas, Baker 24go (UC). oriente: vicinity

of Baracoa, Pollard, Palmer & Palmer 32 (Mo); exact locality lacking, Ekman Si (S).

pinar del rio: Sierra de Anafe, Wilson & Leon Il2g8 (Mo), isle of pines: near

Nucva Gcrona, Curtiss 234 (Mo).
Virgin Islands: saint croix: Bassin yard, Ricksecker 80 (Mo), 136 (Mo, NY).
Saint Vincent: Chateau Bclair, Beard l3go (Mo); H. H. ^ G. W. Smith 1057

(GH), ig43 (GH).
Tobago: Friendship, R. O. Williams IIO41 (TRIN).
Trinidad: Lavcntillc Hills near Port-of-Spain, Broadway 7^^7 (G, Mo) ; Chancellor

Road, St. Ann, Broadivay 5242 (Mo), R. O. Williams II726, Tig32 (TRIN); St. Ann,
" Broadway 4415A, 44T5B (TRIN); Hort. Trin., Back Lookout, Broadway 36S1 (TRIN).

Colombia: antioquia: Hatillo, Bro. Daniel ^72 (US) ; Tablaza, Caldas, Gartner

N, 8 (US); vicinity of Medellin, Robledo & Yepes 24 (US); Medellln, alt. 1500 m.,

Archer 730 (US), atlantico: Barranquilla and vicinity, Bro, Elias 6gg, 1353 (US);

Piojo, Los Mamcyales, alt. 350-400 m., Dugand 6 Garcia B, 2408 (US); Los Pendales,

camino a Santacruz, alt. 5-10 m., Dugand & Jaramillo 2832 (US). Bogota: prope S. Fe

de Bogota, alt. 1360 hex., Bonpland s.n. (P, FM photo, Mo); Gachata, alt. 1600 m.,

Triana s.n. (P). bolivar: Carthagcna, Blllberg 4g6 (S). boyaca: region of Mt.

Chapon, extreme western part of Dept. Boyaca, Lawrance 157 (US), caldas: Chinchina,

alt. 13 50-1400 m., Cuatrccasas 2310O (FM). cauca: Popayan, alt. 1700-2000 m.,

Lehmann 5522 (US), alt. 1740 m., Lehmann 3553 (G, US); entre Popayan y Cajeti

(Hacia Tanibo) , alt. 1700 m., Cuatrccasas I383g (FM). cundinamarca: La Vega, alt.

13 00 m., Arbclaez ^ Cuatrecasas 5344 (US) ; Sasaima, Bro. Jose 25E (US), magdalena:
vicinity of Cristobal Colon, Broadway 2g4 (US), norte de santander: region del

Sararc, Hoya del Rio Chitaga, sobrc La Cubaya, alt. 1600-1800 m., Cuatrecasas, Scbultes

& Smith 12143 (US); Ocana, alt. 3500 pp., Scblim 210 (BR), santander: northern

slope of Mesa de Los Santos, alt. 1000-1500 m.^ Killip 6 Smith 1538S (US), tolima:
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La Virginia Libano, alt. 1200-1500 m., Poincll 3282 (US), valle: none de Alban, alt.

2100 m., Dugand & jaravi'iUo 3058 (US); La Cumbre, Cordillera Occidental, alt. 1500-

1700 m., Venncll j2IJ (US); Cordillera Occidental, Vertiente Occidental, alt. 1770-2260

m., Cuafrccasas 18544, 18623 (FM), 227^2 (FM); Alto del Dinde, entre Cartago y
Alcala, alt. 1200-1600 m., Cuairecasas 22gig (FM). data incomplete: Cnatrecasas

4682, 7794 (US); Bro. Hcribcrfo 479 (US).

Venezuela: aragua: Maracay, Cor;/r/;o (5^ (US),Vo^/5/ (S), carabobo: vicinity

of Valencia, alt. 400-800 m., Vittier 8675, 8677 (US), distrito federal: Las Adjuntas,

Allart 506 (G, NY, US); lower Catuche, wood above Caracas, Niftier 7535 (US);

Caracas and vicinity, Bailey ^ Bailey 286 (US), merida: 3 miles west and 2 miles south

of M6r!da, Keed 30S (US); Tabay, alt. 1800-1900 m., Gebriger 447 (G, US); prope

coloniam Tovar, Tcndler 123 (Mo.) miranda: between Las Canales and El Encanto,

Lasser 671 (US), zamora: La Union, Edo. Bolivar, L. Williams I1226 (US).

Brazil: bahia: Carpicha, Blancbet 7gg (G) ; Jacobina, Blanchet 3749 (BR, G, Mo).

ceara: exact locality lacking, St. Hilaire Al. Ijd (P) ; Alle^nao 5. «. (R) ; Kocha 6 (US).

PARANA: vicinity of Parana, Diisen, 22 (S). pernambuco: Tapera, ?ickel 2727, 2727a

(US). RIO de janiero: Serra ^o Itatlaya, Nopasto, Sajnpaio 4143 (R). Rio grange

do sul: Porto Alcgre, Reiueck & Czermak 329 (P). sao paulo: vicinity of Sao Paulo,

Puiggari 3328 (P), Vidal s. n, (R). data incomplete: Regnell I 102b (S); Nazarctb,

Jobert II17 (P).

Ecuador: cuayas: vicinity of Guayaquil, Mille 8 (NY), 198 (US), Rose ^ Rose

22453 (NY, US) ; vicinity of La Chonta, Rose, Pacharw & Rose 23474 (NY, US) ; 8 km.

north of Guayaquil, Beetle 8941 , 8988 (US) ; Milagro, alt. 50 m., Hitchcock 20220 (US)

;

vicinity of Las Juntas, Rose, Vacbano ^ Rose 23302 (US); vicinity of Huigra, Rose 6
Rose 22572 (US).

Peru: cajamarca: San Miguel, Urubamba Valley, alt. 1800 m., Cook c^ Gilbert 89I

(US), cuzco: Prov. Urubamba, Machupiccbu, alt. 2100 m., Vargas 795 (Mo, US).

Bolivia: tarija: Carapari, Fries 1349 (S).

Paraguay: Villa Rica, dans les forcts, Balansa 2325 (G, P) ; Caaguazu, Balansa 2326

(BR, G, P); Centralis, near Lake Ypacari, Hassler II703 (Mo, US).

Argentina: jujuy: exact locality lacking, Fries 52 (S). misiones: San Ignacio,

Quiroga 7^74^7(^75 (S).

31. Triumfetta obscura St. Hil. Fl. Bras, Merid. 1:222. 1825. (T.: St. Hilaire

C2S2 in Herb. Paris.).

Slender shrubs 1-2 m, high; older branches terete, glabrous, the bark with

many shallow, longitudinal ridges, minutely lenticellate, the younger stems and

inflorescence axes scurfy, slender with few short, coarse, stellate hairs. Leaves

elliptical, more than twice as long as broad, sometimes very obscurely 3-Iobed,

11-13 cm. long and 4-6 cm. wide, the base cuncate to rounded, never cordate, the

tip gradually and narrowly long-acuminate, the serrations double and rather regu-

lar, both surfaces very lightly pubescent with few short, stellate hairs, glabrescent;

petioles 3—5 cm. long, slender, scurfy, with many short separate tufts of stellate

hairs. Inflorescences axillary, rarely terminal, the cymes of 2-3 cymules, the sub-

tending bracts of the same general shape as the vegetative leaves, the flov/ering

peduncles about 3 mm. long, the pedicels 2-3 mm. long, the bracteolcs prominent.

Flowers hermaphrodite, the buds narrowly oblongoid, 6-8 mm. long slightly before

anthcsis, the apical appendages about 1 mm. long, lightly stellate-pubescent; sepals

elliptical, 6-9 mm. long, greenish with many short separate tufts of stellate hairs

without, brownish and glabrate within; petals linear to narrowly obovate, sub-

equalUng the sepals, the claw 1-2 mm. long, lightly plumose; gonophore slender.
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about 0.5 mm. long, the glands spherical to slightly oblong, about half the length

of the gonophorc; urceolus short, about 0.25 mm. high, distinctly 5-lobed, lightly

ciHate; stamens 20, the filaments retrorscly 4- to 6-serrate; ovary ovoid, about 1

mm. long, the spinules numerous, recurved, the style 5-6 mm. long, the stigma

acute. Fruit orbicular, the body 3-4 mm. in diameter at maturity, very lightly

pubescent, 3-loculate, each 2-seeded, the spines slender, 100 or more, about 3 mm.
long, slightly rctrorsely pilosulose; seeds pyriform, small, about 1.5 mm. long and

wide, the funicular groove prominent.

Small trailing shrubs usually growing in forests at altitudes of 1000-1500 m.,

with scattered distribution; flowering and fruiting in its northern range from

October to December and in its southern range from January to about the middle

of April,

Venezuela: miranda: San Antonla, near Las Mostazas, alt. 1200 m., Allart 266

(NY, US). MONAGAs: between La Sabana de Las Picdras and Ccrro Negro, northwest of

Caripe, alt. 1200-1500 m., Stcyermark 6l822 (FM, Mo).
Brazil: distrito federal: trail between Sylvcstrc and Paincira, L. B. Smith 22jj

(US). MiNAs gerais: Fazcnda da Cachoeira, Municipio de Tambos, Barreto 1620 (R).

PARANA: Ponta Grossa, in sllva, Dushi 7S5^ (Mo, S). Rio de Janeiro: circa Sabastian-

opol, S/. Uilaire C2. 82 (P) ; Sebastianopol, Martins 87 (BR), 88 (BR, Mo, NY, S) ; exact

locality lacking, Luschnatb 5. w. (S) ; Vautljicr 4JT (G) ; WiJgren Q2 (S). Rio grande
DO sul: Porto Alegre, Keineck 220 (S). sag paulo: opposite Santos, Litnlbcrg 6g2
(BR); Santos, Moscn 3264 (S); Santa Anna, Bracie SQOO (S). data incomplete:
Ackcnnann s. ft. (BR); Bnrchell 2486 (BR); Fryer s. n. (S) ; RieJcl log (BR, S)

;

Liischnath s.fi. (BR); Kaben 4^1 (BR).
Argentina: misiones: Loreta, in silva, Ekman 200 (S),

This species may be distinguished from T, semitriloba by its narrowly elliptic,

nearly glabrate leaves and by the small apical appendages on the sepals. On a

fuller knowledge, it is quite possible that T. obscura might be assigned a subordi-

nate rank under T. seviitriloba.

32. Triumpetta acracantha Hochr. in Ann. Conserv, Jard. Bot. Geneve

18:111. 1914- {i:,: Langlasse 505).

Small shrubs about 1.5 m. tall; branches and inflorescence axes smooth, brown-

ish, glabresccnt. Leaves ovate-elliptic, slightly 3-Iobed, about 1 0-1 1 cm. long

and 4-5 cm. wide, the base rounded or obtuse, the tip gradually and narrowly

acuminate, rather equally and doubly serrate, both surfaces with very few small

tufts of stellate hairs, nearly glabrate; petioles slender, about 4—6 cm, long, slightly

pubescent. Inflorescences usually axillary, sometimes terminal, the cymes of 2

cymules rather lax, the bracts elliptical to narrowly ovate, the flowering peduncles

2—3 mm. long, the pedicels about 2 mm. long. Flowers hermaphrodite, the buds

oblongoid, 7—8 mm. long slightly before anthesis, slightly constricted towards the

base, the apical appendages slender, 2-3 mm. long, glabrescent ; sepals oblong,

about 8—9 mm. long including the apical appendages, lightly stellate-pubescent

without and glabrescent within; petals lanceolate, 3-5 mm. long, the claw about

2 mm. long, sparsely plumose; gonophorc stout, about 1 mm. long and 1.5 mm.
thick, the glands spherical, about 0.75 mm. long; urceolus about 0.5 mm. high,
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indistinctly lobcd, lightly ciliatc; stamens 20, the filaments smooth, slightly

pubescent towards the base; ovary ovoid, about 1 mm. long, the spinules numerous,

recurved, the style slender, about 6 mm. long, the stigma briefly 3-Iobed. Fruit

orbicular, the body about 3 mm. thick at maturity, lightly stellate-pubescent, 3-

loculatc, each cell 2-seeded, the spines slender, about 75, retrorsely pilosulose.

Small shrub of western Mexico growing at low elevations, usually between

altitudes of 100 and 200 m.; flowering and fruiting from September to December.

Mexico: colima: Manzanillo, E, Palmer go2 (NY), guerrero: Baqueta, alt. 200
m., Langlassc JOJ (G, GH, US); Atoyac, Galeana, alt. 160 m., Hintan logil (GH).
sinaeoa: La Norla, foothills, ait. 800 ft., Ucxia JJJ (UC) ; Capule, alt. 200 m., Ortega
6083 (US); Ymala, vicinity of Culican, £. Palmer 1683 (US); vicinity of Culican,
BranJegee s. n, (UC).

The glabrcsccnt leaves and sepals, together with the regularity and the fineness

of the serrations, clearly distinguish this species from T. scmitriloba.

33. Triumfetta althaeoides Lam. Encyc. Meth. 3:420. 1789. (T.: "Cayenne",

Sfoupy s. n, in Herb. Paris.).

Trmmfetta rnicrophylla Vahl, Eclog. Amer. 2:34. 1796. (T.: "Br. Guyana", von Rohr
s. w. in Herb. Copenhagen).

Trhimfctfa suriuamenfis Steud. Flora 26:755. 1843. (T.: Hostmann 6oj).
Triumfetta dicbotoma Turcz. in Bull. Soc. Nat. Moscou 32^:261. 1859. (T.: Kegel

Triumfetta semitriloba var. surinamcmh (Steud.) Hochr. in Ann. Conscrv. Jard, Bot.
Geneve 18:95. 1914.

Triumfetta semitriloba f. altbaeoides (Lam.) Uittien in Pulle, Fl. Surinam 3:56. 1932.

Bushy, spreading shrubs about 2 m. high; older branches lightly ferruginous-

pubescent, the younger ones and the inflorescence axes more densely so, slightly

scurfy. Leaves broadly ovate, 12-14 cm. long and 11-13 cm. wide, generally not

lobed, sometimes obscurely 3-lobcd, the base shallowly cordate, the tip gradually

and narrowly acuminate, the serrations rather regular, generally glandular at the

base, with 4 prominent glands on the petiole at the basal sinus, the upper surface

lightly stellate-tomentose, the lower more densely and coarsely so; petioles 4-6 cm.

long, stout, densely tomcntose. Inflorescences on terminal branches, the cymes of

3-4 cymulcs, usually in the axils of the bracts, condensed in dense nodose clusters,

the flowering peduncles 3-5 mm. long, the pedicels short, usually 1-2 mm. long.

Flowers hermaphrodite, the buds broadly oblongoid, about 6 mm. long at anthesis,

the apical appendages about 1 mm, long, nearly obsolete; sepals broadly elliptical,

6-7 mm. long, densely ferruginous-tomentose without, glabrescent within; petals

linear, 3-4 mm. long, the claw about 1-2 mm. long, hghtly plumose; gonophore

stout, about 0.75 mm. long and 1.0-1.5 mm. wide, the glands spherical, small;

urceolus short, less than 0.5 mm. high, 5-lobed, lightly ciHate; stamens 20, the

filaments glabrous, retrorsely 6-scrrate; ovary orbicular, about 1.0 mm. long, the

spinules numerous, recurved, the style about 5-6 mm. long, the stigma acute.

Fruit orbicular, large, the body 6-8 mm. in diameter at maturity, lightly stellate-

pubescent, 4- to 5-loculatc, each cell 2-secded, later falsely 8-loculate with one
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Fig. 10. Trhimjctta aUbucoidcs

seed eacli, but not more than 6 seeds maturing per fruit, the spines numerous, about

200, slender, about 3 mm. long, retrorsely pilosulose; seeds pyriform, about 2 mm.

long and 2.5 mm. wide, the funicular groove rather prominent.

Trinidad and northern South America; commonly growing on loose sandy soil

in moist areas, usually at very low elevations, rarely ever being found above an

altitude of 200 m.; fruiting and flowering in Its northern range from August to

November, and in Its southern range from April to July.

Trinidad: Maraval, Broadway 7065 (FM, G, Mo, S); Erin, Broaclway 7797 (Mo, S)

;

Inols, Broadway 8472 (Mo, TRIN) ; CoIUju 44^1 (Mo, TRIN) ; Alexander 4597 (TRIN)

;

collector not mentioned, 65/, II06 (TRIN).
Colombia: antioquia: La Scrrania cntrc rlos Arlarl y Meta, en Angostura, alt. 240

m.yCiiatrecasas 7782 (US).

British Guiana: vicinity of Bartica, on the Esscquibo River, Dc la Cruz Kjrj (Mo,

NY. IJS^: viclnitv of Wismar, on the Dcmerara River, De la Cruz 2456 (Mo, NY, US);
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Waramuri Mission, Moruka River, Pomeroon Dist., De la Crtiz JOQQ (US), 2^6^ (Mo,
NY, US) ; Waini River, Northwest Dist., De la Cruz 3628 (Mo, NY, UC, US) ; Wanama
River, Northwest Dist., De la Cruz Sgji (Mo, US); Moruka River, Pomeroon Dist.,

De la Cruz 4^3/ (Mo, US); Penal Settlement, Hitchcock 17088 (US), data incom-
plete: Schomburgk 81 (P) ; vof7 Rohr 5. n. (C, FM photo).

Surixam: prope Poclcbantze, Kegel 57 (P); Hostmatm 605 (Mo, P, U) ; Focke

634 (U).

French Guiana: Cayenne, Sagot s.n, (P), Soubirou s. n. (P), Jelski s. n. (S, U)

;

vicinity of Cayenne, Broadway 238, 286 (US), data incomplete: Le Vrieur Iiy (P)

;

C. Richard s. ?;. (P) ; Leblond 5. n. (P).

Brazil: amazonas: Basin of Rio Solimocs, Munic. Sao Paulo de Olivcn^a, near

Palmeres, Krukoff S460 (BR, Mo, NY), bahia: Ilhoes, Curran 435 (NY, US) ; Salzmann

75 (G, Mo), maranhao: Island of Sao Luiz, Troes I1838 (US), mato grosso: Cuiaba,
Mahnc 153^ (R» S, US); Santa Ana da Chapada, Malme s. n. (S). para: northeast of

San Izabel, vicinity of Bclem, F, Drouet 2042 (Mo, R, US); Ilha do Mosqueiro, near Para,

KilUt) rj Smith 304gg (US); Belcm, Dablgrcn 6 Sella 359, 761 (US), A, Silva 9 (US),
Balduin 4524 (US); locality not mentioned, Goeldi IO97 (NY, US); Frcntiss s.n. (NY).
pernambuco: Tapera, Recife, Pickel 3446 (US). Rio de Janeiro: Raiz da Serra de

Pctropolis, Gomes 68 (R). sao paulo: locaHty not mentioned, Burchell 4484, J2l8
(BR).

Peru: loreto: Ost-Peru, Stromgebiet des Maranon von Iquitos, Tessmami 3592 (S);

Balsapuerto, alt. 220 m., King 30^4 (Mo, US); Mishuyacu, near Iquitos, alt. 100 m.,

Klug 1086, 1289 (US), Killip 6 Smith 27240 (US); Punchana, near Iquitos, L. Williams

1316, 1324 (US); Caballo^Cocha on the Amazon, L. Williams 2063 (US).
Bolivia: cochabamba: exact locality lacking, D'Orbiguy J96 (P). la paz: Mapiri,

R. S. Williams 78/ (US).

Despite the fact that this species has often been treated as synonymous with

T. semitrilohay it is definitely not conspecific with it. Its large orbicular 8-loculate

fruit with numerous long slender spines, and Its broadly ovate, undivided leaves

with 4 conspicuous glands on the petiole at the basal sinus are two of the more

important characters which aid in distinguishing this weedy species from T. sev?i-

triloba.

34. Triumfetta semitriloba Jacq. Select. Stirp. Amer. Hist. 147. 1763. (T.:

Banks Herb. 5. ;/. In Herb. Riksmusect, Stockholm).

Triu7nfetta triloba Lam. Ency. Meth. 3:420. 1789. (T.: Com^nerson s. n, in Herb. Paris.).

Triumfetta hirta Vahl, Symb. Bot. Pi. 3:63, 1794. (T.: "St. Martha", Ryan s.7u in

Herb. Copenhagen).
Triumfetta ruhricaulis HBK. Nov. Gen. & Sp. 5:342. 1821. (T.: "Caracas", Bauplaud

s, n. in Herb. Paris.)

.

Triumfetta havaneusis HBK. loc. cit. 345. 1821. (T.: "Insula Cuba, prope Havanam",
Bonpland s, n. in Herb. Paris.).

Triumfetta ovata DC. Prod. 1:507. 1824. (T. : "Antilles", collector unknown in Herb.
Deless.)

.

Triumfetta oxyphylla DC. loc. cit. 508. 1824. (T.: "Novac-HIspaniae", Sesse 6 Mociilo

s, w. in Herb. Deless.).

Triumfetta tricuspis St. Hil. Fl. Bras. Merid. 1:224. 1825. (T.: "Villa-Rica", St. Hilaire

s, n. in Herb. Paris.).

Triumfetta acutiloba DC. Pi. Rar. Jard. Geneve, 64. 1829. (T.: "Havanne", S. Burat

s, w. in Herb. Deless.).

Triumfetta Thonningiaiia DC. loc. cit. 1829. (T.r Thonniug s. n. in Herb. Deless.).

Triumfetta tiliaefoUa Vahl ex DC. loc. cit. 1829. (T.: West s.n. in Herb. Deless.).
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Fig. 11. Trhnnfctfa scmifriloba

Triumfctta semitriloba var. brasiliensh K, Schum. in Mart. Fl. Bras. 12^:135. 1886. (T.:

Blanchct 799)^
Triurfifcita semitriloba var. Martiana K. Schum. loc* cit. 135. 1886, in part. (T.: Martins

1263 )

.

Triumfctta semitriloba var. typica K. Schum. loc. cit. 1886.

Triumfctta semitriloba havaucnsis (HBK.) MIIlsp. in Field Mus. Publ. Bot. 1:507. 1902.

Triumfctta semitriloba var. Bcrlaudicri Hochr. in Ann. Conscrv. Jard. Bot. Geneve 18:95.

1914. (T.: BerlanJier/I),

Triumfctta ^loanei Fawc. & Rend, in Jour, Bot. 59: 225. 1921. (T,: RiJley s.77. In

Herb. Kew.)

.

Heliocarp2is birfm (Vahl) Will. & Sandw. in Fl, Trin. & Tobago 1:111. 1929.

Shrubs 1-2 m. high; older branches terete, glabrescent, the bark reddish, promi-

nently lenticellate, the younger ones and inflorescence axes rough, slender, scurfy.
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with short, coarse, stellate tomentum. Leaves generally broadly ovate to 3-lobate,

the shape and size extremely variable even on the same plant, usually about 6-8

cm. long and 4—6 cm. wide, the base either cuneate or rounded, very rarely sub-

cordate, the terminal lobe long-acuminate, the laterals usually blunt, but some-

times all 3 lobes narrowly and gradually acuminate, the serrations extremely ir-

regular, usually glandular, both surfaces rather densely and coarsely stellate-

pubescent; petioles 3-6 cm. long, slender, scurfy with short, separate tufts of

stellate hairs. Inflorescences axillary, rarely terminal, the cymes of 2-3 cymules

in the axils of the bracts, the bracts narrowly elliptical, very rarely obscurely 3-

lobed, the flowering peduncles 2-3 mm. long, the pedicels about 3 mm. long.

Flowers hermaphrodite, the buds narrowly oblongoid, about 5-8 mm. long slightly

before anthesis, the apical appendages 1-2 mm. long, lightly stellate-pubescent;

sepals elliptical, 6—10 mm, long including the apical appendages, greenish and

rather Ughtly stellate-pubescent without, yellow-brown and glabrescent within;

petals elliptical to narrowly obovate, subequalling the sepals, the claw 2—3 mm,
long, rather densely plumose; gonophore about 0.75 mm. long, rather slender, the

glands oblong, about half as long as or subequalling the gonophore; urceolus rather

short, 0.25-0.50 mm. high, densely ciliate; stamens 15-25, the filaments glabrous,

retrorsely 4-serrate; ovary ovoid, about 1 mm, long, the spinules numerous, re-

curved, the style 6-8 mm. long, the stigma usually acute, very rarely 3 -parted.

Fruit orbicular, the body 3-5 mm. in diameter at maturity, lightly to rather

densely stellate-pubescent, 3-loculate, each cell 2-seeded, though very rarely all

the 6 seeds maturing, the spines 50-75, 2-3 mm. long, slender, retrorsely pilosu-

lose at the base from half to three-quarters of its length; seeds pyriform, about 2

mm. long and wide, the funicular groove prominent,

, A common weed of the tropics, which finds its habitat usually in abandoned

fields or cut-over forest areas, and in general being a nuisance to both man and his

animals, growing from sea-level to about an elevation of 2000 m. It is found

principally in the warmer regions of the New World, and less abundantly in trop-

ical Africa. Flowers and fruits in its northern range from October to March, in

its central range from December to May, and in its southern range from March to

July.

This species may be recognized by its leaves which generally tend to be bluntly

3-lobcd, bearing only short, scabrous, stellate hairs on both surfaces, together with

either its elongoid flowers, which are 6-10 mm. long with linear-elliptic petals, or

its fruits with 3, 2-seeded locules, and about 50-75 retrorsely pilosulose spines.

Mexico: campeche: Tuxpena, Lundell Q^J (Mo), chihuahua: west of Chuchuichupa,
LeSiieur P57 (Mo) ; Guasaremos, Rio Mayo, tropical upper Sonoran margin, Gentry 1S84
(Mo); Hacienda San Miguel, near Batolopes, E. Palmer 2J(GH, K, US). Guerrero: Aca-
pulco and vicinity, E. Palmer 60^ (K, Mo, NY, UC). jalisco: shaded slopes of the barranca

near Guadalajara, Pringle 7756 (BR, K, Mo, MICH) ; exact locality lacking, Galeotti 4150
(BR). MORELos: hills near Yantepec, alt. 4000 ft., Pringle p6p5(K,Mo). nayarit: vicinity

of Acaponcta, Tepic, Kosey Standlcy G? Russell 14212, ^4^79 (NY) ; Santiago, Tepic,

La7nb 549 (Mo); Rincon do Mateo, near Yxtlan, alt. HOO m., Mexia 7/5 (Mo); Tepic,

M. £. JoTJes s, n. (UC). san luis potosi: en route from San Luis Potosi to Tampico, £.
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Palmer To6q (K, Mo); Tamasunchale, Kenoyer 5.?/. (Mo), sinaloa: Las Mesas, Sierra

Suratato, nit. 3000 ft,, Gentry 662^ (Mo), sonora: Sierra de Alamos, rocky canyon

slope, alt. 3000 ft., Gentry 486^ (Mo); Alamos, £, Palmer 642 (US), tamaulipas:

vicinity of Tampico, £. Valmcr 72 (GH) ; vicinity of Gomez Farias, alt. 3 50 m., £. Palmer

2/0 (Mo); 10 km. northwest of El Progrcsso, vicinity of Ocampo, alt. 1450 m., Stanford,

Ketherford d Northcraft 1048 (Mo), vera cruz: Cordillera, Galeotti 7040 (P) ; exact

locality lacking, Miiller 204 (NY), Gounin s.ti, (P). yucatan: exact locality lacking,

Gaumer 24450 (Mo).

Guatemala: alta verapaz: Cubilqultz, alt. 350 m., Tuerckheim U 227 (BR, S)

;

Coban, alt. 4000 ft., H. Johnson 38 (US), peten: La Libcrtas and vicinity, Aguilar

188 (Mo).

El Salvador: san Salvador: vicinity of San Salvador, alt. 650-850 m., Standley

226S5 (NY).
Costa Rica: data incomplete, Solis R. 6 (Mo).

Bermuda: Walsingham, Harsbbcrgcr s. n. (Mo), Flynn j6 (Mo).

Bahama Islands: New Providence: Nassau, Hitchcock s.iu (Mo); Curtiss II (Mo).

Cuba: havana: propc Havana, Bonphuni s, ;;. (P, Mo photo); Santiago de las Vegas,

Hermann 307 (Mo) ; La Havanne, de la Otta s. n. (Mo photo), las villas: Santa Clara,

Cieneguita, DIst. Cienfuegos, Combs II5 (Mo), oriente: Wright 43 (BR, G, Mo, S)

;

Bayatc secus vias, Ekman 2pSj (S), 3413 (S) ; Sierra de Nipe, El Taller ad Rio Piloto,

Ekman 3337 (S).

Grand Cayman: Hitchcock s. w. (Mo).

Jamaica: Port Morant, Hitchcock s, n, (Mo); Lucca, Hitchcock s, n, (Mo); Farm

Hill, Orciitt 3436 (Mo); mountains near Kingston, Hansen s,n, (Mo); Cummiiig s,n,

(G); Porto Antonio, Hitchcock s.n, (Mo); Lloyd, Hitchcock 1014 (Mo); Constant

Spring, Ridley s. ft. (K),

Haiti: La Tortue, between Palmiste and Embrouchurc de la Thochelle, Ekman 4^^4

(S); La Tortue, main ridges at BInquette, Ekman 422g (S); Roseaux, valley of Roseaux

River, Seibert 1774 (Mo); prope Sarrasin, Buch 586 (S).

Dominican Republic: Dist. Monclon, Prov. Monty Cristy, alt. 375 m., Yalcur 411

(Mo); "Sylvania", alt. 1500-1800 ft., Cooper III 25 (Mo, NY); St. Domingo City, at

Guibia, Ekman log4S (S) ; St. Cristobal, Tuerckheim 2623 (BR, Mo, S).

Puerto Rico: dales, Bayamon, Otero 363 (Mo); Rincon, ad Tuntas, Sintenis $632

(Mo); near Mayagucz, Thevshohn 30 (Mo), Blauner 171 (G), Heller 4444 (Mo).

Virgin Islands: saint thomas: Signal Hill, alt. 1200 ft., Eggers s,n. (Mo), saint

CROIX: Bassin, Kicksecker 138 (Mo), 225 (FM) ; Thompson 1018 (S).

French West Indies: saint barthelemy: von Goes s.n, (S) ; Forstrom s,'n, (S).

Guadeloupe: Pointe-anPitre, HammarlunJ 2g (S); Cascade Vaugele, Picard s. n. (P)

;

Beanpertuis s.n. (P). Martinique: Belanger 360, 647 (P) ; Fort Royal, Plee s.n, (P).

Saint Vincent: near Kingstown, Eggers 6^40 (S).

Barbados: Wright s. n. (BR).

Tobago: Wi^\\n\ooT^ Broadway 3407 (Mo).

Trinidad: Kuntze 66t (US).

Colombia: magdalena: exact locality lacking, Bertero s.n. (Mo).

Venezuela: distrito federal: Los Vcnados, near Caracas, Allart g3 (G,NY,US) ; near

Caracas, alt. 450 m., BonpIanJ s^ n. (FM photo. Mo), merida: 3 miles west, 2 miles

south of Merida, Keed 306 (US); near Gallpan, on the bank near water, Pittier 213 (G).

MIRANDA: vicinity of Pctare, along hills, Pittier g8g4 (G) ; Hacienda Paloma, alt. 900 m.,

Pittier 13032 (GH, Mo, NY, US) ; in valley on road from El Valle to Cua, along the

river, Pittier Iig74 (Mo).

Brazil: bahia: exact locality lacking, Blanchet 3117 (G); Luschnath 163 (BR),

distrito federal: Trapichelro, Lutz s>n, (R) . minas gerais: Campo Tiririca, alt.

590 m., Mexia 5663 (Mo, R, US); Lagoa Santa, Da Costa s.n, (R) ; Scrre Negra, St,

Hilaire g8 (P) ; VIgosa, Chacha Valley, Mexia 4733 (Mo, US); exact locality lacking,

Claussen s. n. (NY), Martens s. n, (BR). Parana: Morretes, Estrada da Graclosa, Grota

Funda, Hatschbach go8 (US). Rio de Janeiro: Nova Friburgo, Estrada de Conego,
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Velloso s.n. (R) ; Corcovado, Saldanba 224, 64g (R) ; Pctropolis, Sampaio /6g2 (R);

Campos, Sampah SjOO (R) ; Ipanema, Dio^^o j2 (R); Tcrcsopolls, Emygdio s.n, (R)

;

Matas doRio Trapicheiro, Freirc ^ Peckolt 6t2,6ij (R). sao paulo: Horto Florcstal de

Lorcto, Sampaio 4306 (R)
;
Jaragua, Brade sSgj (S). data incomplete: Rcgncll II 286

(S); Urteri 12 (G).

Ecuador: guayas: 21 km. southwest of Guayaquil, alt. 40 m., Worthy Morrison &
Horfon 8^41 (Mo); Sudl. Naranjapata, alt. 550 m., Schimpff 587 (Mo, US).

Peru: lima: exact locality lacking, Anderson s.n, (S). loreto: lower Rio Huallaga,

L. Williams 4360 (US), san martin: San Roquc, alt. 13 50-1500 m., L. Williams

7160 (US).
Bolivia: beni: Rio Chaparc-Mamore, alt. 250 m., Wcrdcnnann 2166 (Mo); vicinity

of Reyes, alt. 1000 ft., Cardenas 1377 (NY), cochabamba: Prov. Chapare, Wegerand,

Socotol, alt. 1500 m., Steiuhach ()o8g (S). la paz: Yungas, Bang 465 (FM, Mo);
Mapirl, alt. 2500-5000 ft., Rusby 1236a (NY); Prov. Larecaja, near Sorata, alt. 2550 m.,

Maudon 826 (BR, NY, S), 827 (G, S); Apolo, R, S. Williams ig3 (NY, US); Polo-Polo

bei Coroico, alt. 1100 m., Buchtien 3840 (S). santa cruz: Prov, Sara, Bucna Vista,

Barbechos, Rio Surutii, alt. 400 m., Steinbacb 5545 (C> ^^^s S) ; Bucna Vista, Orilla-

basque, alt. 450 m., Steinbacb 7118, 74^(> (Mo, S). data incomplete: Vrics 1506,

Paraguay: Villarica, Jorgensen 3858 (Mo, S, US); exact locality lacking, Morong

132 (NY).
Argentina: jujuy: en las Ccrcanias, Lorentz ^ Hierony?nus lOOg (S) ; HumaKuaca,

alt. 2800 m., Ycnturi 836g (S, US); Humahuaca, alt. 3020 m., Chren 117^5 (S).

misiones: Santa Ana, Rodriguez 231 (Mo).

3 5. Triumfetta oligacantha Hochr. in Ann. Conserv. Jard. Bet. Geneve

18:106. 1914. (T.: Paion s.n. in Herb. Deless.).

Small shrubs; branches and inflorescence axes smooth, scurfy, fcrruginous-

tomentose. Leaves broadly ovate, about 9-10 cm. long and 6-8 cm. wide, the

base obtuse, the tip gradually long-acuminate, the serrations rather regular, the

basal ones generally glandular, the upper surface lightly stellate-pubescent, the

lower more densely so; petioles about 3-6 cm. long, densely pubescent. Inflores-

cences axillary, the cymes of 3-4 cymules, rather lax, the flowering peduncles

about 8—10 mm. long, the pedicels 3-5 mm. long. Flowers hermaphrodite, the

buds broadly oblongoid, 6-8 mm, long slightly before anthcsis, slightly constricted

in the middle, the apical appendages large, about 3 mm. long, slightly pubescent;

sepals oblong, 8-11 mm. long including the apical appendages, densely tomcntose

without, glabrescent within; petals narrowly obovate, 6—7 mm. long, the claw 2—3

mm. long, shortly plumose; gonophorc slender, about 0.75 mm. long, the glands

narrowly elliptical; urceolus small, about 0.5 mm, high, indistinctly lobcd, slightly

ciliate; stamens about 30, the filaments smooth, glabrous; ovary small, orbicular,

about 1 mm. long, the spinules about 3 5, recurved, the style about 8—9 mm. long,

the stigma acute. Fruit orbicular, the body about 2—3 mm. in diameter at

maturity, matted cinercous-tomentose, 3-loculate, each cell 1 -seeded, the spines

25—40, 2—3 mm. long, retrorsely pilosulose; mature seed pyriform, about 1.5 mm.

long and wide, the funicular groove prominent.

Known only from a few collections, mostly from Ecuador, and one (the type)

probably from Peru. Apparently rare plants, which are usually found at low

elevations. Flowering and fruiting from June to October.
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Ecuador: guayas: Duran, Westabhang, alt. 40 m,, Schimpff loyS (Mo); Guayaquil,

alt. 50 m., Hitchcock 201jj (US), data incomplete: Terecita, Stevens l6l (US);

Fraser s, n, (G).

Peru (?): Pavon s. ?;. (G).

Though rather poorly represented in the herbaria, this is one of the more dis-

tinct species in the ^^semitriloba complex," It is easily identified by its undivided,

caudate-acuminate leaves, by its relatively long apical appendages of the sepals,

and also by its fruits, which have only a few (2 5-40) spines.

36. Triumfetta Lappula L. Sp. Pi. ed. 1. 444. 1753.

Triuwfetta heterophylla Lam. Encyc. Meth. 3:420, 1789. (T.: "St. Domingo", Poitean

s, w. in Herb. Paris.)

.

Triumfetta siuuosa Miq. in Llnnnca 22:466. 1849. (T.: Kapplcr IjSg).

Triumfetta Hostmanni Miq. loc. cit. 1849. (T.: Hostmaun 499) •

Triumfetta Berteri Turcz. in Bull. Soc. Nat. Moscou 31^:227. 1858. (T.: Bertero s.n,

in Herb. Paris.).

Triumfetta Salzmanui Turcz. loc. cit. 229. 1858. (T.: SaJzmamj s,n, in Herb, Paris.).

Triumfetta quiuqueloba Turcz. loc. cit. 36^:574. 1863. (T.i Mathews l62j).

Fig. 12. Triumffffa Lappula
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Tall weedy shrubs about 1-2 m, high; branches and inflorescence axes with

coarse, scurfy, ferruginous tomentum. Leaves broadly ovate, usually pandurate,

3- to 5-lobed, about 8-10 cm. long and 7~9 cm. wide, the base obtuse to rounded,

the tips acuminate, the serrations usually glandular, unequal and blunt, the upper

surface lightly pubescent, the lower lightly tomentose to more densely so; petioles

usually 6-8 cm. long, sometimes slightly longer, usually thick, very densely and

coarsely pubescent. Inflorescences axillary, the cymes of 2, rarely 3, cymules, gen-

erally condensed, the bracts eUiptical, very rarely obscurely 3-Iobcd, the flowering

peduncles about 2-3 mm. long, the pedicels short, 1-2 mm. long. Flowers

hermaphrodite, the buds narrowly oblongoid, 3-5 mm. long slightly before anthesis,

slightly constricted in the middle, the apical appendages very short, rarely absent;

sepals oblong, about 4-6 mm. long, densely stellate-tomentose without, glabrescent

and yellowish within; petals absent; gonophore obsolete, the glands absent; urceolus

very small, nearly obsolete, not ciHate; stamens usually 10, rarely 15 or 5, the

filaments glabrous, smooth; ovary ovoid, about 1.0-1.5 mm. long, the spinule^

numerous, recurved, the style about 3 times the length of the ovary, the stigma

acute, sometimes very briefly 2 -fid. Fruit orbicular, the body about 3 mm. in

diameter at maturity, lightly stellate-pubescent, 3-, sometimes 2-, loculate by abor-

tion, the spines about 50, slender, 2-3 mm. long, retrorsely pilosulose; seeds pvri-

form, about 1.5-2,0 mm. long and 1,0-1.5 mm. wide.

A widespread species found abundantly in the tropical Americas and less so in

the eastern hemisphere. Usually growing in open places and a nuisance in culti-

vated paddocks, it finds its habitat from sea-level to an altitude of about 2000 m
Flowers and fruits from late November to early March.

The absence of petals, gonophore, and urceolus in flower, and the retrorselv

pilosulose spines, the small body and the absence of glandular gonophore in fruit,

are some of the more constant characters which facilitate the identification of this

species.

Mexico: campeche: Tuxpena, L7/?kW/ //^c? (Mo), chiapas: Esculnth, MatuJa py
(Mo). YUCATAN: exact locality lacking, E. P. Johnson ^8 (NY).

British Honduras: Mullins River road, alt. 100 ft., Schipp 868 (Mo).
Honduras: morazan: Francisco, along Yeguare River, alt. 900 m., Williams d

Molina I2202 (Mo), atlantida: above San Juan, west of Tela, Yuncker 4810 (Mo),
El Salvador: san Salvador: vicinity of San Salvador, alt. 650-8 50 m., StandJey

iQogi (Mo),

Nicaragua: chinandega: near Chinandega, Baker 224J (K, Mo); Volcan El Viejo,
Baker IJ (Mo), granada: envr. dc Granada, alt. 410 m.. Levy 599 (G, P),

Costa Rica: guanacaste: buissons autour de Nicoya, Tonduz I34gi (G, NY, P,
US). SAN JOSE: talllis du Rodeo de Pacaca, alt. 900 m., Pitfier 3258 (BR); au Rodeo,
alt. 700-1000 m., Pittier 1630 (BR); vicinity of El General, alt. 880 m., Skutch 3028
(Mo). DATA incomplete: prcs San Mateo, alt. 200 m., Biolley yo^g (BR); brussallles

du Rio Ceibo, alt. 200 m., Pittier 66g3 (BR).
Panama: bocas del toro: vicinity of Chiriqui Lagoons, Old Bank Island, Wedel

1883, ig4g, 2005 (Mo); Water Valley, Wedel 1710, IJjg, 1825, 1847, 1854 (Mo);
Darkland, Wedcl 2618 (Mo); Boca, littoral Atlantique, Tonduz gi^3 (BR), canal
zone: Barro Colorado Island, Shaltuck 728 (Mo); vicinity of Miraflores Lake, P. White
27g (Mo); Ancon Hill, alt. 600 ft., R. S. Williams 21 (NY); vicinity of San Carlos, alt.
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10 m., Allen IIjS (Mo); CViagres, Istlimus of Panama, Vendler 172 (Mo); hills between

Capira and Potrero, alt. 80-13 m., Boihc ^ Hunter 8626 (Mo), data incomplete:

S. Hayes 321, 370, 991, s. n, (NY) ; Mell s. n. (NY).

Cuba: santa clara: Colonia Limoncs, Ingcnlo Solcdad, near Cicnfuegos, Pringle

93 (Mo), oriente: Santiago de las Vegas, Baker 84 (Mo, NY, P, U) ;
Cooper's Ranch,

base of El Yunque, Mt. Baracoa, Underwood ^ Earle 578 (NY), data incomplete:

Scrre $, n, (BR).
Antigua: Wullen s. n, (BR).

Grand Cayman: Hitchcock s, n. (Mo).

Jamaica: Gray's Inn, Orcntt 4664 (Mo); above Kingston, Lehmann I2g2 (NY);

Port Morant, Hitchcock s.n. (Mo); Constant Springs, Hitchcock s.n. (Mo).

Dominican Republic: Sonador, Bonao, La Vega, alt. 180 m., Yaleur 381 (Mo, NY);

propcBarabona, f ?/rr/r5 179 (Mo).

Puerto Rico: on the Adjuntas road, 7 miles from Ponce, Heller 6184 (Mo) ; Bayamon

District, Santurce, Otero 462 (Mo); Signal Hill, alt. 1100 m., Eggcrs s,n, (Mo).

Virgin Islands: saint thomas: Eggcrs 58 (S) ; Krebs s.n, (U) .
saint croix:

Bassin yard, Rickseckcr 135 (Mo); Benzon s.n. (Mo).

Martinique: Duss 1363 (Mo); Belanger 31 (P) ; Hahn 224 (P).

Tobago: Rocky Vale, Broadway 3383 (Mo, S); near the Yaws Hospital, Scarborough,

Broadway s. n. (Mo); top of Lambeau, near King's Bay, Freeman 10254 (Mo, TRIN).

Trinidad: road to Blue Bassin, McLean 77^5 (Mo, TRIN); Carcnagc, fitzsimjyjons

3847 (TRIN); Collins 4433 (TRIN); Chancellor's Road, Broadtvay 10253 (TRIN);

Dici^o Martin, Keece s.n. (TRIN); near WiUiamsville, Broadway 9362 (G, U) ;
Moruga,

Brifton & Broadway 2434 (US); Salzmann 230 (Mo).

Colombia: atlantico: Los Pcndales, Hacienda Riodulce, alt. 20-50 m., Dngand G?

Jarawillo 4139 (US); Los Pendales, cerca de la laguna de Sabalo, alt. 10-30 m., Dugand

e? Jaramillo 2704 (US), cauca: Popayan, Garcia B. 4493 (US). Los llanos; Int. El

Meta, Villavlcenclo, alt. 500 m., Cuatrecasas 4528, 4683 (US), magdalena: Poponte,

Magdalena Valley, Allen 79^ (Mo); Curinquita, H. H. Smith 1908a (NY), norte de

santander: region del Sarare, El Blanco, confluncla de los rios Cubugon y Cobarla, alt.

320 m., Cuatrecasas 13153 (US), santa marta: exact locality lacking, H. H. Smith

1690 (BR, Mo, US), tolima: Falan, region de Calamonte, alt. 1120 m., Garcia B. 8380

(US), valle: piano del Valle del Cauca, entre Cabuyal y La Solorza, alt. 1000 m.,

Cuatrecasas 14439 (FM, US); Rio Canaveralejo, alt. 100 m., Dryander 2232 (US).

Venezuela: distrito federal: Cordillera del Avila, dry south-facing slopes above

Caracas, alt. 1065-1520 m., Steyermark 55179 (FM, Mo); Puerto La Cruz, alt. 10 m,,

Vittier 11640 (G, US); La Guaira, Boldingh s.n. (U). merida: prope colonlam Tovar,

Fendler 1918 (K). miranda: La Malva near Las Mostazas, Allart 278 (G, NY, US).

SUCRE: Paria Peninsula, Cariaqulta, Bond, Gillin & Brmm 5 (US), trujillo: La Con-

cepclon, alt. 2500 ft., Reed 1041 (US); vicinity of Cristobal Colon, Aricagua, Broadway

174, 405 (US), data incomplete: Mathews 1625 (K).

Brazil: maranhao: Island of Sao Lulz, Eroes I1839, I1852 (US), para: Boa

Vista, Carr s.n. (US); exact locality lacking, Siebcr s.n, (BR), data incomplete:

Martins A, 1264 (Mo)

.

Ecuador: guayas: Mllagro, alt. 50 m., Hitchcock 20221, 20239 (US). JUNIn: La

Merced, alt. 700 m., Killip ^ Smith 23419 (US).

Peru: loreto: Balsapuerto, alt. 200 m., King 3093 (Mo, US), san martin:

Chazuta. Rio Huallaga, alt. 260 m., King 4^5^ (Mo, US); Iqultos, alt. 100 m., Killip 6
Smith 27234 (US).

Bolivia: cochabamba: vicinity of Guanai, Bang 1597 (Mo, S, US), la paz:

Charopampa, Mapiri, Buchtien 1825 (US).

37. Triumfetta sericata Ko Ko Lay, sp. nov.

Frutex circlter 1.5-2.0 m. altus. Ramuli graciles dense pubescentes pilis fer-

rupineis et stellatis ct slmplicibus. Folia late ovata vel profunde 3-lobata 9-12

cm. longa 7-10 cm, lata base rotundata vel subcordata apice longe acuminata
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margine irregulariter serrata interdum glandulosa utrinque scabratis pilis dense

cancsccnti-tomentosis; petiolis 7-10 cm. longis dense tomentosis. Inflorescentiae

terminalcs, cymis cymulis 5-6, bractcis ovatis vel obscure 3-lobatis, pedunculis 2-3

mm. longis, pcdicellis 2-4 mm. longis, Flores bermaphroditi, alabastro maturo

oblongoideo 6-8 mm. longo; sepalis cUiptlcis circiter 8 mm. longis extra longe et

dense stcHato-tomentosis, appendiculis circiter 2 mm, longis dense plumosis; pctalis

ellipticis (>-7 mm, longis, unguilo circiter 2 mm. longo extra breviter plumoso;

gonophoro 0.25-0.5 mm. longo, glandulis quadrangularibus circiter 0.1 mm. latis;

urceolo 0.2 5 mm. alto non-Iobato breviter ciliato; staminibus 15, filamentis usque

ad 5-6 mm. longis glabris; ovario ovoideo 0.5-1.0 mm. longo, spinulls 40-50

recurvatis, stylo glabro d-l mm. longo, stigmate acute vel breviter 3-fido. Fructus

globosus non dehiscens, corpore ipso 2-3 mm. diametro breviter stellato-pubesccns

mox glabrcscens, 3-locularis, loculis 1-spermis, aculeis circiter 50, 2.0-2.5 mm.
longis irregulariter plumosis; seminibus ovoideo-acutis circiter 0.75 mm, longis et

latis.

Nortbwestern Soutb America growing in open places at altitudes of 1000 to

13 00 m,; flowering and fruiting from August to early December,

Colombia: cauca: La Manuelita, near Palmira, eastern side of Cauca Valley, alt.

1100-1300 m., Vittier 794 (NY, US); El Bordo, Garcia B, 4472 (US), cundinamarca:
EI Colegio, Joseph s. n, (US), tolima: Honda, Joseph 5. «. (US), valle: Municipio de

Candelaria, sur dc Palmira, alt. 1200 m,, Ntinez, Araque & Barkley 18. VC. 025 (holotype
in Herb. Mo. Bot. Gard. and isotype in U. S. Nat. Herb.).

Ecuador: exact locality lacking, Jameson s. n, (US),

The densely tomentose leaves, the small oblongoid floral buds in dense nodose

clusters, the 15 stamens and the small, dark, very lightly pubescent fruits dis-

tinguish this species. Though it has a striking superficial resemblance to T,

abutiloideSy it is not closely related to It. Its relationship with any known South

American species is rather doubtful. However, it is closest to T. brachistacantbay

known only from Oaxaca, Mexico.

3 8. Triumfetta brachistacantha Standi, in Field Mus. Publ. Bot. 11:167.

1936. {T.xBosse 80IQ).

Older branches glabrate, longitudinally ridged, with many prominent white

lenticels, the younger stems and inflorescence axes terete, lightly stellate-pubescent.

Leaves broadly ovate, small, 1.5-2.0 cm. long and about 1.0 cm. wide, obtuse to

subcordate at the base, gradually and narrowly acuminate, rather regularly and

doubly serrate, the upper surface Hghtly stellate-pubescent, the lower more densely

so; petioles short, usually not longer than 1 cm., lightly stellate-pubescent. In-

florescences axillary, the cymes of 1 or 2 cymules, rather lax, the flowering pedun-

cles about 3 mm, long, the pedicels 3-4 mm, long. Flowers hermaphrodite, the buds

broadly oblongoid, 5-7 mm. long slightly before anthesis, the apical appendages

short, about 1 mm. long or less; sepals lanceolate, 7-8 mm. long including the

apical appendages, lightly stellate-pubescent without; petals broadly obovate, 5-6
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mm. long and 2-3 mm. wide, tlic claw 2-3 mm. long, densely plumose; gonopliore

very sliort, less tKan 0.5 mm. long, the glands oblong, small; urceolus rather short,

about 0.25 mm. high, distinctly 5-lobcd, briefly cihate; stamens 15, the filaments

glabrous, smooth; ovary orbicular, about 1 mm. long, the spinules numerous, re-

curved, the style 4-5 mm. long, the stigma acute. Fruits orbicular, small, loosely

borne in small nodose clusters, the body 2-3 mm. in diameter at maturity, lightly

stellate-pubescent, 3-loculate, each cell 1 -seeded, the spines about 75-100, about

1 mm. long, glabrous; seeds ovoid, 1.5-2.0 mm. long and 1.0-1.5 mm. wide.

Known only from the type.

Mexico: oaxaca: Chivcla, Basse Soig (FM).

39. Triumfetta Bartramia L. Syst. ed. 10. 1044. 1759. (Based on Bartramsa

Bariraviia hulica L. Sp. PL ed. 1. 389, 1753. (T.: specimen from Hermann's Herb, now

In Herb. Mus. Brit.).

Triiimfctfa rbomboidea Jacq. Select. Stirp. Amer. Hist. 147. 1763.

Triumfetta rhowbeaefolia Sw, Prod. Vcg. Ind. Occ. 76, 1788. (T.: Swarfz s. ;/. In Herb,

Riksmuscet, Stockholm).

Triumfetta arigiilafa Lam. Encyc. Mcth. 3:421. 1789.

Triumfetta eriocarpa St. Hil. Fl. Bras. Mcrid. 1:224. 1825. (T.: Gamlichaml s. n. in

Herb. Paris.)

.

Triumfetta Lappula Veil. Fl. Flum. 5:/. 5. 1827, non L.

Triumfetta Martiana Turcz. in Bull. Soc. Nat. Moscou 31^:228. 1858. (T.: Martins

1263 )

.

Triumfetta semltrihba var. Martiana K. Schum. in Mart. Fl. Bras. 12^:135. 1886, in

part. (T.: Martins I26j).
1886. (T.: Blancbet 188),Triumfetta rbomboidea var. SpruccanaK, Schum. loc. cit. 133.

Triumfetta excisa Urb. Symb. Ant. 5:413. 1908. (T.r Sintenis IJc),

Triumfetta rbomboidea var. recifensis Monteiro, in Lilloa 3:247. 1938. (T.: Mouteiro

2l8b),

Tall perennial shrubs 1-3 m. high; older branches reddish-brown, glabrous,

rough, longitudinally ridged, punctate with prominent white Icntlcels, the younger

ones and inflorescence axes terete or with very shallow longitudinal ridges, scurfy,

clothed with short dense rough stellate tomentum. Leaves typically broadly ovate

to rhombic-ovate, obscurely or distinctly 3-lobcd, often rather deeply dissected

into 3 to 5 lobes, usually 4-5 cm. long and nearly as broad, sometimes 7-8 cm.

long and 6-7 cm. wide, obtuse or rounded at the base, abruptly acuminate, the

serrations irregular, blunt, rarely glandular near the basal sinus, both surfaces

nearly glabrate with few scattered, short, coarse, stellate hairs; petioles slender,

3-5 cm. long, briefly stellatc-tomentosc, scurfy. Inflorescences axillary, the cymes

of 3-5 cymules, condensed in dense nodose clusters, the bracts narrowly ovate,

petioles usually about 1 cm. long, the flowering peduncles 1-2 mm. long, th

pedicels about 1 mm. long. Flowers hermaphrodite, the younger buds obovoid

with very deeply cucuUate sepals, the older ones oblongoid^ the apex more expanded

than the base or the middle, 5-7 mm. long slightly before anthesis, lightly stcllate-

^•^The identity of this species is based on the interpretation of Fawcett & Rcndle in Jour. Bot.

59:224. 1921.
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pubescent to glabresccnt without, brownish and glabrescent within; petals yellow

to brown, broadly obovate, about 5 mm. long and 2-3 mm. wide, the claw 1-2

mm. long, densely plumose; gonophore very short, less than 0.5 mm. long, the

glands oblong, very small; urceolus short, deeply many-lobed, briefly ciliate;

stamens 10-15, the filaments glabrous with 4-6 rows of retrorse serrations; ovary

orbicular, about 1 mm. long, the spinules numerous, recurved, the style 5-6 mm.
long, the stigma acute. Fruits small, orbicular, in dense nodose clusters, the body

about 3-4 mm. in diameter at maturity, densely cinereous-tomentose, 3-loculate,

each cell 1-seedcd, the spines numerous, 75-100, about 1.0-1.5 mm. long, glabrous

or nearly so; seeds ovoid, about 1.5 mm. long and 1.0-1.5 mm. wide.

A common weedy species of lowland tropics of both hemispheres, but appar-

ently very rare on the continent of North America. Found in Florida and British

Honduras where introduced. Flowers and fruits from July to November.

The small round fruits with dense cinereous tomentum between the short

glabrous spines and the younger floral buds with very deeply cucullate sepals are

constant characters throughout its wide range.

U. S. A.: FLORIDA: Sumter Co., Webster, Curtiss 67^8 (Mo).
British Honduras: Stann Creek, Schipp 8jj (Moj.
Jamaica: Swartz s. n. (S).

Haiti: presqu'ile du Nord-ouest, Ekman H()66j (S).

Dominican Republic: Moncion, Prov. Monte Crlsti, alt. 375 m., Yaleur 411 (NY, S),

Puerto Rico: prope Mayagucz ad Guanajibo, Sintenis 1/ (C, S), l/'c (S); Coamo,
Sin terns 3 134 (S).

Virgin Islands: saint thomas: Holton s, w. (NY), saint croix: Ricksecker 136b
(FM); Bassin yard, Ricksecker s. n. (NY); Benzon 214 (C).

Martinique: Duss 1364 (Mo); S'leber 130 (Mo).
Tobago: Highmoor, Broadway 30g2 (Mo, S, U); near Frenchficld, Egger 5633 (S);

Dist. Les Coteaux, Broadway Qoyi (Mo).
Trinidad: Icacos, R. O. Williams 10840 (TRIN) ; Sieber 150 (G, Mo).
Colombia: magdalena: Santa Marta, Minca, Engstedt 61 (S).

Venezuela: bolivar: Ciudad Bolivar, alt. 3 5 m., Holt G? Gcbrlger 158 (US).
French Guiana: vicinity of Cayenne, Broadway S59 (US).
Brazil: amazonas: Rio Negro, Ule 8gi6 (S, US), bahia: Corcovado, antigua

estrada, Glaziou I148 (BR, C, R)j_ Andaarahy, porto de Tijuca, Glaziou 82/4 (R);
vicinity Bahia, Rose & Russell 19638 (NY, US), Blanchet 188, 410 (G), I2S^B (BR, P),
5. w. (Mo); exact locality lacking, Salzmann 76 (G), Martins 1263 (BR, Gj NY), 7265
(BR); Glocker I (US), distrito federal: Ilha de Tabolnha, Guanabara, Yidal s. n.

(R) ; exact locality laclcing, Lutz s, n. (R) ; Lima s. n, (R). goyaz: Porto Imperial,

Biirchcll 8j47 (BR), mato grosso: Santa Anna da Chapadas, Malme 3407 (S). minas
gerais: Jard. Bot. Belo Horizonte, Barrcto 79^5 (R); Fazienda da Chicaca, Munlc. Santa
Luzia, alt. 1100 m,, Assis 6g (US), para: Boa Vista on the Tapapz River, da Costa
T51 (US), pernambuco: Tapera, ?ickel 3278 (US). Rio de janiero: Lund ad Rio
de Janeiro, Warming 1270 (C) ; Engenhoga, Warming 1241^ ^^55^ ^^59 (C) ; Atafona,
Sampaio 8142^ 8ggi ^ s. n, (R) ; estrada de Rodagem, Merica, Vidal s. n. (R); Campo
Bcllo, Carrapicho, Sampaio 4624 (R) ; Vermeiha, da Costa 50114 (R); Campos, Sampaio

50117 (R) ; Caxias, Passarelli s, n. (R)
;
prope Rio, Lnschnath s.n. (S) ; environs de Rio

Janeiro, Wedel s.n, (BR); montagnc dcs Orgucs, alt. 800 m., Wagner s.n, (BR); prope

Rio-Janeiro, Burchell 2g3g (BR, P) ; exact locality lacking, Honllet s.n. (BR); Meyen
s.n, (BR); Lehmann s.n. (BR); Burchell 1043 (BR); Glaziou 667, s.n. (BR); Ander-
son s.n. (S); Dusen 77 (S); Valentin s.n. (S); Gartner 14 (US), sao paulo: Campinas,
Heiner s. n. (S) ; Santos, Valentin s, n, (S). data incomplete: Alfont s, n. (S)

;
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Blitichct s,n. (G); Cardoso s.n. (R); GamJjchand s, n. (P) ; KieJel loS, 1 10 (C, S)

;

Poblim s.n. (BR); S/. Hjlaire s, rt. (BR); Whfgrcfi 534 (S).

Peru: lortto: Iquitos, alt. 100 m., Kill'tp ^ Smith 2J22g (US); Punchana, near

Iqultos, L, WHliann J314 (US).

40. Triumfetta Sampaioi Monteiro, in Lilloa 3:244. 193 8. (T,: da Costa 65A).

Shrubs 1-2 m. high; branches and inflorescence axes terete, Avith few long,

stellate and simple hairs. Leaves broadly ovate to deeply 3-lobcd, about 9 cm.

long and 3 cm. wide, the base cuneate to obtuse, the tip gradually and narrowly

acuminate, regularly and doubly serrate, both surfaces with few long, stellate and

simple hairs, especially on the veins; petioles about 3 cm. long, densely clothed
i

with long hairs. Inflorescences axillary, the cymes of 4 cymulcs, condensed in the

axils of the bracts, the flowering peduncles about 4 mm. long, the pedicels 1-2

mm. long. Flowers hermaphrodite, the buds oblongoid, small, about 3 mm. long

slightly before anthesis, apical appendages prominent though short; sepals oblong,

deeply cucullate in younger buds, about 3.5 mm. long, pilose without, glabrescent

within; petals narrowly obovate, subequalling the sepals, the claw about 1.5 mm.

long, very lightly plumose; gonophore about 0,75 mm. long, the glands quadrangu-

lar, small; urceolus absent; stamens 5, the filaments with 4 rows of retrorsc ser-

rations, pubescent at the base; ovary orbicular, about 1 mm. long, the spinules

about 50, recurved, the style 3-4 mm. long, the stigma very briefly 3 -parted-

Fruit suborbicular, small, in dense nodose clusters, the body about 3 mm. in

diameter at maturity, rather densely long-tomcntose, 3-loculate, each cell 1-seeded,

the spines 30-50, about 1 mm. long, plumose; seeds pyriform, small.

Known only from northeastern Brazil; flowering and fruiting from March to

June.

Brazil: ceara: Maracanahu, Est. Exp. dc PL Tcxteis cm S. Antonio, Rodriguez 26

(R) ; Crato In Caapucrao, Lofgreu 6ig (S) ; exact locality lacking, Rocba 23 (R).

maranhao: Island of Sao Luiz, Vrocs 11884 (US), para: Rio Murucutu, Bclcm, da

Costa 63A (R) ; Bclcm, Carrapicho, Silva s.n. (US).

This species is very closely related to T. Bartraviia, and the superficial re-

semblance is rather striking. However, the absence of the urceolus, the presence

of only 5 stamens, and the plumose spines differentiate it sufficiently.

41. Triumfetta paniculata Hook. & Arn. Bot. Bcechey Voy. 279. 1841. (T.:

Bcccbcy Herb, s. ru in Herb. Kew.).

Heliocarpus tigrinus Hochr. in Ann. Conserv. Jard, Bot. Geneve 18:123. 1914. (T.:

Langlassc 708),

Triumfetta tigriua (Hochr.) Standi, in Contr. U. S. Nat. Herb. 23:1674. 1926.

Triumfetta leiocarpa Standi, in Field Mus. Publ. Bot. 11:167. 1936. (T.: Emrick 130).

Triumfetta Mafudai Lundcll, in Contr. Univ. Mich. Herb. 7:27. 1942. (T.: Matuda
2T48).

Small trees or shrubs 3-5 m. high; older branches glabrous, generally angled

with decurrent petiole bases, the younger stems and inflorescence axes longi-

tudinally ridged, clothed with short separate tufts of stellate hairs. Leaves

broadly ovate, profoundly 3- to 5-lobed, about 15-18 cm. long and 16-20
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cm, wide, lightly pubescent, usually scabrous, the veins densely tomcntosc;

petioles 4-7 cm. long, coarsely stellate-pubescent. Inflorescences terminal,

the cymes of 3-5 cymules, usually in dense nodose clusters, the flowering

peduncles 3-5 mm. long, the pedicels 2-5 mm. long. Flowers hermaphrodite, the

buds obovoid, 5-7 mm. long and about 3 mm. wide slightly before anthesis, con-

stricted towards the base, the apical appendages short, nearly obsolete; sepals

obovate, about 6 mm. long, with short rough stellate hairs without, glabrcscent

within; petals linear, yellow to brown, 3-4 mm. long, the claw about 1 mm. long,

densely plumose; gonophore short, about 0.5 mm. long, the glands spherical to

slightly elliptical, small; urceolus short, 0.25-0.50 mm, high, many-lobed, lightly

ciliate; stamens 30-40, the filaments glabrous, smooth; ovary orbicular, about

1.5 mm. long, the spinules numerous, recurved, the style 2-3 mm. long, the stigma

briefly 2-partcd. Fruit globose, large, the body about 6 mm. in diameter at

maturity, glabrous, 2-loculate, each cell 2-sceded, later falsely 4-celled, each with

1 seed, the spines numerous, glabrous, 3—5 mm. long; seeds ovoid, 2—3 mm. long

and 1.5—2.5 mm. wide.

Western Mexico, usually growing in oak forests at altitudes of about 500 m.;

flowering and fruiting from September to early December.

Mexico: chiapas: Escuintla, Matilda 2148 (FM, MICH, NY), colima: Coahuayana,

Emrick IJO (FM). Guerrero: La Morena, alt. 450 m., Lafjglassc /08 (G, GH) ; Valle-

citos, Montcs de Oca, Hiuton I1602 (GH). jalisco: exact locality lacking, Bcechey

Jlcrb. s, n, (K). sinaloa: Quebrado de Mansana, Sierra Surotato, alt. 4000-4500 ft.,

Gentry 6§0J (Mo); in the foothills of Sierra Madre, Rose 1^68 (US); San Ignacio, San

Juan, Ortega 6880 (FM) ; exact locality lacking, Ortega 4j68 (US).

Hooker and Arnott gave only a brief description of the spines and referred to

three rather brief diagnoses by SchlcchtendaP^ for the descriptions of the flowers

and the habit. Schlcchtendal's descriptions were based on plants collected by

Schiede and Deppe. None of the descriptions are adequate, and because of this,

T. pantcjilata has been little known in the herbarium. The decurrent petiole bases

on the stems, the large, usually 3- to 5-lobed glabrous leaves, the small obovoid

floral buds, and the relatively large glabrate fruits, characterize this species. The

ebracteolate, terminal inflorescence tends to confuse this species with the genus

Heliocarpus.

42. Triumfetta Galeottiana Turcz. in Bull. Soc. Nat. Moscou 32^:260. 1859.

(T.: Galcotti 4153).

Triumfetta apetala Hochr. in Ann. Conserv. Jard. Bot. Geneve 18:97. 1914. (T.: Galcotti

Shrubs 2-3 m. high; branches and inflorescence axes scurfy, coarsely stellate-

tomentose. Leaves broadly ovate to 3-lobed, 7-12 cm. long and 4-8 cm. wide,

sometimes slightly larger, the base rounded or subcordate, the tip gradually and

narrowly acuminate, the serrations irregular, acute, the basal ones generally gland-

ular, both surfaces scabrous, clothed lightly with many short tufts of stellate hairs.

.'ifi Schleclu. in Linnaca 5:288. 1830; 6:424. 1831; 11:376. 1836.
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Fig. 13. Triumfetta Galcott'iana

the veins densely tomentosc; petioles 3-5 cm. long, coarsely stellate-pubescent.

Inflorescences gynodioecious, axillary, rarely terminal, hermaphrodite, large and

spreading, the cymes of 3-5 cymules, usually in dense nodose clusters, the flower-

ing peduncles 3-5 mm. long, the pedicels 2—4 mm. long, the buds obovoid, 5-7

mm. long and about 3 mm. wide slightly before anthesis, constricted towards the

base, the apical appendages short, nearly obsolete, the sepals obovate, about 6 mm.
long, with short rough stellate hairs without, glabrescent within, the petals linear,

yellow to brown, 3-4 mm. long, the claw about 1.5 mm. long, densely plumose,
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the gonophore slender, 1.0-1.5 mm. long and about 0.75 mm. wide, the glands

oblong, prominent, the urceolus about 0.5 mm. high, many-lobed, densely cihate,

the stamens 20-30, the filaments retrorsely 2-serrate, the ovary ovoid, about 1 mm.
long, the spinules about 50, recurved, the style less than twice the length of the

ovary, the stigma very briefly 3 -parted; pistillate inflorescence of the same general

nature and size as the hermaphroditic one, the buds oblongoid, about 3-4 mm.
long slightly before anthesis, the apical appendages nearly obsolete, the sepals 3-5

mm. long, with short separate tufts of stellate hairs without, glabresccnt within,

the petals absent, the gonophore elongate, about 1.5 mm. long, the glands oblong,

prominent, the urceolus about 0.5 mm. high, many-lobed, densely ciHate, the

staminodes 15-20, about 2 mm. long, the ovary orbicular, the spinules about 50,

the style about twice the length of the ovary, the stigma very briefly 3 -parted.

Fruit globose or subglobose, the body glabrous, 3-4 mm, in diameter at maturity,

3-loculate, each cell 1-secded, the spines 30-40, each 3-4 mm. long, straight,

glabrous; seeds pyriform, 1.5-2.0 mm. long and about 1.5 mm. wide.

Southern Mexico, in dry sunny places at altitudes of 500 to 2000 m.; flowering

in September and October, the fruit maturing from late October to middle of

December.

Mexico: guerrero: Mancho, Mina, alt. 1200 m., Hinton 9641, 9642, g64J, 9^44,
9670 (GH); Zihuaglo, Mina, alt. 1100 m., H'mton 9720 (GH) ; Rio Frio, Mina, alt. 1300
m., Hinton IOJI7 (Mo, US), IOJ18 (GH) ; Pilas, Mina, alt. 1600 m., Hinton IO744
(US); Carrizo-Sto. Domingo, Galeana, alt. 1200 m., Hinton 14371, 14638 (GH) ; be-
tween Petatlan and Chilapa, alt. 5000-6500 ft., Nelson 2I§5 (US); San Geronimo,
Altamirano 659 (US), jalisco: near Etzatlan, Rose 6 Fainter 7520 (NY, US) ; between
Atequiza and Chapala, Rose ^ Painter 7609 (US). Mexico: Distr. Temascaltcpec:
Carboneras, alt. 2000 m., Hinton l8j7 (Mo), JO77, 6827 (US); Ixtapan, alt. 1000 m.,
Hinton 2278 (US); Nanchititla, Hinton 5249 (US); Las Mesas, 6415, 6784 (Mo, US);
Tejupiko, Hinton 6777 (Mo), michoacan: vicinity of Morelia: Coronillaj alt. 1900 m.,
Arsenc 2540 (Mo, US); Loma Sta. Maria, alt. 1950 m., Arsene 2978 (GH, Mo, US),
5879 (GH, Mo, NY, US), 7281 (US); Coalcoman, Salitro-Mesa, alt. 1800 m., Hinton
124S4, 12485 (US); Zitacuaro, alt. 1400 m., Hinton 13340 (GH, Mo); south of Torri-
cillas, Hinton 15281 (GH, US); Tancitaro, Uruapan, Hinton 15681 (GH). nayarit:
road from Tepic to Los Aguacates, alt. 1000 m., Mexia 583a (US); trail from Tepic to

Santiago, alt. 1000 m., Mexia 639 (Mo, US), oaxaca: Cerro de San Felipe, 1900 m.,
Conzatti 453 (US), 1617 (NY, US); Valley of Etla, Alvarez 728 (GH, US); Zinatlan,
It. 1925 m., Conzatti ^ Yelde 4676 (BR); exact locality lacking, Moricand s. n. (G).
sinaloa: Las Mesas, Sierra Surotato, alt. 3000 ft.. Gentry 6142 (Mo); Quebrado de
Mansana, Sierra Surotato, alt. 4000-5000 ft., Gentry 6454, 6434a, 6434b, 6434c, 6361
(Mo). VERA CRUZ: Zacuapan, Cordillera, alt. 3000 ft., Galeotti 4152 (BR), 4153 (BR,
G, US); Orizaba, Botteri s. n, (GH), 765 (G, P), 988 (P), IIIO (GH, US); above
Orizaba, Smyth 162 (US); Midler s, n., 543 (NY), T48 (BR, NY); Zacuapan and
vicinity, Barranca de Tcnampa, Vurpns 2109, 3661 (Mo, US), 3038 (Mo, NY, UC, US);
Mirador, Liebmann 532 (US); Totutla, Liebmann 309 (US), data incomplete: Mohr
s. n. (US) ; Linden SuppL 47 (BR).

TriuTnfetta apetala Kas been treated tlius far as a distinct species. I am con-

vinced that it is the pistillate form of T, Galeottianay as the younger fruiting

specimens can be assigned to T. Galeoftiana despite the fact that they have

apetalous, pistillate flowers, I do not know of any mature fruiting specimen that

could be included in T. apetala in opposition to T. Galeoftiana.

a
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43. Triumfetta heliocarpoides Bullock, In Kcw Bull. 293. 1937. (T.: Hlnton

5^59)'

Small shrubs 1.0-L5 m. high; branches and inflorescence axes minutely stellate-

tomcntose. Leaves broadly ovate, usually 3-lobed, 10-15 cm. long and 7~9 cm.

wide, the base subcordate to rounded, the tip gradually and narrowly acuminate,

rather regularly and doubly serrate, the upper surface green, scabrous, very lightly

pubescent with minute tufts of stellate hairs, the lower pallid, slightly more

pubescent with prominent veins and veinlcts; petioles long and slender, 5-10 cm.

long, with short separate tufts of stellate hairs. Inflorescences gynodiocclous,

pistillate terminal, the cymes of 4-6 cymules, condensed in dense nodose clusters,

the flowering peduncles 3-4 mm. long, the pedicels about 2 mm. long; flowers

small, the bud about 3 mm. long slightly before anthcsis, the apical appendages

prominent though short; sepals oblong, 3-4 mm. long, densely but minutely

tomcntose without, glabrescent within; petals obovate, very small, only about 1

mm. long, the claw lightly plumose; gonophore 0.5-0.75 mm. long, the glands

oblong, small, with ciliate upper margins; urceolus short, many-lobed, distinctly

ciliate; staminodes 10, about 2 mm. long; ovary orbicular, the spinulcs about 25,

recurved, the style about 1.5 mm. long, the stigma briefly 2-fid; hermaphroditic

inflorescence not seen. Fruit orbicular, the body about 2 mm. In diameter at

maturity, dark brown to black, glabrous, 3-loculate, usually 1 cell aborted, each

1 -seeded, the spines 20-25, glabrous, 3-4 mm. long; seeds pyrlform, small.

Known only from the state of Mexico, usually growing at an altitude of about

1000 m.; flowering and fruiting from October to November,

Mexico: Mexico: Txtapan, Tcmascaltcpcc, alt. 1000 m., Hinton 5^59 (K, NY),
7001 (GH, K); Tejupiico, Hinton 6'J7g, 6780 (K).

Doubtful Species

1. Triumfetta calycina Turcz. in Bull. Soc. Nat. Moscou 36^:574. 1863. (T.:

Peru, Mathews 88g) .

A large-flowered species allied either to T. speciosa or T, moUissima, I have

not seen the type, but the description fits T. vniltiJocjilarh, except for the fact

that T. calycina reportedly has only 15-16 stamens, whereas T. moUissiina has

25-30.

2. Triumfetta Jelskii Szysz. In Rozpr. Akad. Umlcjct. [Krakow], Mat.-przy.

11,9:224. 1895. (T.: Tamblllo, Peru, /r/.vAv ^c^o)

.

A species allied to T. caiidata according to the description. I have not seen the

type and the description Is Inadequate for diagnosis.

3. Triumfetta brachypetala Urb. & Ekm. in Arkiv f. Bot. 23A^:80. 1930.

(T.: Haiti, Ekman H. ^462).

A hybrid species between T. Lappula and T. scmitriloba. I have not seen the

type, and the very short description is inadequate for diagnosis.
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MISCELLANEA TAXONOMICA. 1.

GRAMINEAE

Sporobolus hians G. B, Van Schaack spec. nov. Gramen perenne usque ad

50 cm. altum. Culmi laxe fasciculati crccti 5-6-nodes, internodiis inferioribus

brevissimis summo elongate et demum exscrto, Foliorum Infcriorum vaginae breves

imbricatac valde stnatae margine antrorse ciliato et ad apicem latcraliter barbatae

caetcrumque glabrae, summa glabra margine sparse pilosulo exccpto; ligula ad

seriem ciliorum usque ad .5 mm. longorum redacta; laminae infcrlorcs planae 2-3

mm. latae usque ad 7 cm. longae in apicem tenulter acutum gradatim attenuatac

subtus lacvcs supra et margine scabridulae, superiores non visi, Panicula angustc

pyramidalis usque ad 20 cm. longa et 10 cm. lata; rbachis gracilis inferne laevis

superne antrorse minuteque scabra; rami praecipui capillares paullo flexuosi laeves

vel minute scabri plerumque solitarii horizontaliter patcntes, secundarii capillares

^ patentes laxe spiculati; pedicelll laeves 1-3 mm. longi, terminali 3-5 mm. longo.

Spiculae lanceolatae acutae 1.6-1.8 mm. longae in antheso hiantcs purpureo-

suffultae. Gluma inferior lanccolata .8 mm. longa obtusa crosa encrvis hyalina,

superior anguste ovata .9-1.0 mm. longa truncata erosa hyalina encrvisque vel 1-

nervis. Lemma lanceolatum vel ovatum 1.5-1.7 mm. Ionium acutum 1-nerve.

Palea lemmati aequilonga acuta marginibus hyallnis. Anthcrae 1 mm. longae.

Caryopsis non visus.

—

Brazil: minas gerais: S. Terezinha, Municlpio Ituiutaba,

Dec. 20, 1949, A. MaceJo 2045, "Grass from 'Resfriado'." (Herb. Missouri Bot.

Gard., holotype).

Sporobolus hians resembles S. psaiJairoides Parodi but differs from it in having

shorter leaves, spreading panicle branches, a palea equalling the lemma in length

and anthers 1 mm. long, the latter species having anthers only .25 mm. long.

LILIACEAE

Herreria latifolia Woodson, spec. nov. Frutex volubilis ramulis glabris

glaucis sparse irregulariterque aculeolatis, internodiis ca. 15-18 cm. longis 2-3

mm. diametrahs nodis incrassatis. Folia in rosuhs oppositis sessilibus 6-7 sessiHa

obovato-clliptica apice breviter acuminata basim ca. tertia parte superiore versus

gradatim angustata inter se plus minusve inaequalia 9-15 cm, longa 3-5 cm. lat

membranacea utrinquc glabra crebre multinervia. Inflorcscentia per quamque
rosulam unica paniculata vel pauciramosa 15-3 cm. longa, multiflora pedunculo

glauco minute denscque hirtello vel basi glabrato; floribus luteolis, pedicellis ca.

2-3 mm, longis minute hirtellis, bracteis subtcndentibus ovato-aculeatis sub-

aequantibus, tepalis oblongo-ellipticis 3.5 mm. longis 2 mm. latis subaequalibus

apice late acutis ibiquc minute papillatis caeterumque glabris basi in tubo campan-

uliformi ca. 1 mm. longo coalitis, filamcntis staminum aciculiformibus 1.5 mm.
longis glabris, anthcris comprcssc ellipsoideis basi usque ad medium fissis 1.5 mm.
longis, pistillo ampuliformi 3.5 mm. longo glabro.

—

Brazil; minas gerais:

voluvel dos terrenos de pedra, S. Terezinha, Municlpio Ituiutaba, Nov. 26, 1949,

A. Macedo 1317 (Herb. Missouri Bot. Gard., holotype).

Issucd September 30, 1950.

(397)
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This certainly is the most handsome species of Hcrrcria known at the present

time. It is apparently most closely related to H. Glazioiu H. Lee. {Glazion I4>354

in hbb. Copenhagen and Missouri Bot. Card.), which, however, has verticillate

leaf-rosettes and clustered inflorescences with shorter, more branched, and glabrous

peduncles.

VELLOZIACEAE

Vellozia Macedonis Woodson, spec, nov. SuflFrutex subcaespitosus. Caudex

subnuUus simplex vel dichotome divlsus foliorum emortuorum reliquils rectus.

FoUa subradicalia lineari-aciculiformia 5-10 cm. longa medio ca. 2 mm. lata

apicem obtuscm gradatim attenuata basim versus gradatim ampliata vagina hyalina

ca. 6 mm. longa 3 mm. lata fulvcscentia marginc proximate setoso-aculeolata

cacterumque glabra multlnervosa. Flores solitarii tcrmlnali longe pedunculati;

pedunculo 6-8 cm. longo 3-gono 6-costato glabro; gcrminc conico-campanulato

Indistincte 3-gono ca. 7 mm. longo, ostio ca. 5 mm. lato straminco glabro lacvi

vernicoso margine obscure lobato; tepalis violaceis 6 oblongo-ellipticis acutis ca.

1 cm. longis 4-5 mm. latis; staminibus 18 in fasciculis 6 triplice convcnkis,

fasciculis tubo perianthli adnatis obtriangularibus tenuibus glabris exappcndiculatis,

filamcntis et anthcris subacquilongis sed medio in fasciculo paulo altius inserto

cunctis ca. 5 mm. longis; stylo ca. 1 cm. longo, stigmate dcpresso-globoso ca. 1.5

—Brazil: minas gerais: mountains, alt. 1200 m., Ouro Prcto, Jan. 7,mm. lato.

—

Brazil: minas gerais: mountains, alt. 1200 m., Ouro Prcto,

1950, A. Macedo 20J2 (Herb. Missouri Bot. Gard., holotype).

The habit of this species is reminiscent of V, carnncnlarh, although, of course,

the latter has a densely tuberculate hypanthium. Our species appears to be most

related to V. gram'inca Pohl, which, however, has strongly unequal stamens and

elaborately appendaged phalanges.

LEGUMINOSAE

PiTHEcoLOBiuM steyermarkii Schcry, spec. nov. Sect. Caulanthon. Arbor

ramulis juventate brunneo-tomentulosis, prominente lenticellatis. Folia magna,

pinniis 2-jugatis; petiolis brunneo-tomentulosis terctibus ca. 4 cm. longis, rhachibus

aequalibus glande craterlforme sessile inter insertionem pinnarum inferiorum,

rhachibus secondarlis eglandulosis; foliolis oppositis 3-5-jugatis et una solitaria

addita base extus, ovato-lanceolatis 4—8 cm. longis 15-30 mm. latis apice acumina-

tis basi late acutis, subtus leviter brunneo-tomentosis nervis prominentibus, supra

glabris fuscioribus rcticulatis; stipulis lanceolatis ca, 4 mm. longis. Inflorescentiac

subfasciculatae cauliflorae brevi-splcate; floribus albis fragrantissimis sessilibus

congestis subcapitatis, pedunculis 5-8 cm. longis brunnco-pubescentibus, bractcis

ovatis parvis 1 mm. longis; calycibus cupuliformibus ca. 2 mm. longis brunneo-

tomentosis brcvi-dentatis, coroUis tubulari-infundibuliformibus 8-9 mm. longis

brunneo-tomentulosis brevi 5-dcntatis, staminibus multis ca. 18 mm. longis tubo

brevi exserto, ovariis lineari-oblongis, glabris, multiovulatis; fructu ignoto.

Ecuador: Prov. Santiago-Zamora, along Quebrada Honda, vicinity of Rancho

Achupallas, alt. 2500-2700 m., /. A, Stcyermark (Herb. Missouri Bot. Gard.

type) .
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Pithccolobium stcyerviarkn

A tree with twigs, rachises and inflorescence brown-tomentulose; the leaves

large, bipinnate, the pinnae 2 pairs and the leaflets 3-5 pairs plus a single basal

leaflet to the outside on each pinna; the ovate-lanceolate leaflets opposite, short-

petiolulate, relatively large (4-8 cm. long), pubescent (especially on veins) and

light brown below, glabrous, darker and somewhat lustrous above; with 4 or 5 very

prominent strongly arcuate lateral veins more or less confluent apexward a mm. or

so from the margins, numerous smaller secondary and tertiary veins reticulate,

the petiole bearing a single crateriform gland between insertion of the

lower pinna pair, but it, the rachis and secondary axes otherwise eglandular.

The congested or subfasciculate inflorcscenscs are borne on short spurs from the

woody trunk; they arc long-pedunculate, the floriferous portion very short-spicate

(ca. 5 mm.) and thus appearing subcapitate. The congested, sessile, white flowers

are described as very fragrant; the pubescent corolla is 4 to 5 times the length of

the cupulate calyx, its teeth lanceolate, 1-2 mm. long, the tube about 7 mm. long;

the ovary is turgid, symmetrical, glabrous.
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The outstanding features of P. steyermarlui are the 2 -jugate pinnae with

relatively few and large leaflets, and the cauliflorous pedunculate inflorescences.

A related species is apparently P. ramiflorum Benth., of Brazil, which, however, is

said to have sessile spikes and larger leaflets,

Albizzia paucipinnata Schery, spec. nov. Arbor 15 m. ramulis glabris

longitudinalitcr rugosis inconspicue lenticellatis. Folia magna bipinnata, pinnis

3-5-jugatis suboppositis; petiolis 3-5 cm. longis glabris supra subsulcatis glande

parva conica vel subcrateriforme versus basem, rhachibus ca. 6-7 cm. supra sul-

catis puberuUs, axibus pinnarum ca. 6-8 cm. eglandularibus supra sulcatis pubcru-
lis; foliolis 7-12-jugatis oppositis inaequilateraliter oblongis 1-2 cm. longis 5-9

mm. latisj sessiHbus, basi oblique rotundato-truncatis apice rotundatis et minute
apiculatis, subtus puberulis supra glabris nitidis, costa ahquantum exccntrica vcnis

sccondariis 3-4 paribus ascendentibus; stipuhs nullis. Inflorcscentiac terminales

ct subterminales axillarcs foliis aequilongae (ad 15 cm.) nodosae racemosae capitu-

lis fasciculatis pedunculitis, pedunculis 1-pauci-aggregatis ca. 1 cm. longis tomcn-
tulosis, capitulis ca. 1 cm. diametro, bracteis lanceolato-cucullatis parvis pubescen-
tibus; floribus albls odoratls multis congestis sessilibus, calycibus infundibuliforml-

bus paenc 2 mm. longis breviter et late 5-lobatis leviter puberulis, corollis infundi-

buliformibus ca. 3-4 mm. longis apice puberulis lobis ovate-lanceolatis prominenti-
bus, staminlbus multis (ca. 18) ca. 7 mm. longis tubo incluso, ovarlls oblongis

glabris turgldis multi-ovulatis; fructibus Ignotis.

—

Ecuador: Prov. El Oro, along

Rio Amarillo upstream from Portovelo, alt. 640-760 m., /. A, Stcyennark 54035
(Herb. Missouri Bot. Gard, type).

A large tree, the leaves bipinnate with few (3-5) pairs of subopposlte pinnae,

the pinnae with about 9 pairs of modest, sessile leaflets; the glabrous petiole mod-
erately elongate and bearing a sessile gland basally, slightly exceeded by the

eglandular rachls which is puberulcnt along the top side; leaflets incquilaterally

oblong with a tendency toward being subfalcate, but rounded and minutely mu-
cronulatc apically, subtruncate basally, glabrous and lustrous above, puberulent
below, the costa excentric but not marginal, the few lateral veins markedly ascend-
ing. The inflorescences arise from the upper axils as elongate nodose racemes of

pedunculate heads that occur fasciculate from the rachial nodes; the peduncles
are little more than 1 cm. long the heads (when dry) about 1 cm. in diameter.
Flowers are small, funnelform, the corolla lobcd for about 1/3 its Icneth and
about twice as long as the calyx; the stamlnal tube is included but about equallin

the corolla.

The species is related to VithccoJobiuiii (Samanca) coripcifensc Rusby [Albiz-
zia corlpatense (Rusby) Schery n. comb.], from which it differs in being more
glabrous, with somewhat longer flowers and inflorescences, and without glands on
the pinnular rachis; and to P. (Samanca) mulfiflonim (HBK.) Bcnth., from
which it differs in not having the leaflets falcate, glabrous, acute.
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Cyathostegia (Benth.) Schery, gen. nov.

Swartzia, Sect. Cyathostegia Benth. in Benth. & Hook. Gen. Pi. 1:561. 1865.

Frutices Sivartziae similes, calycibus cyathiformibus numquam irregulariter

ruptis, leguminibus planis submembranaceis, bractcis persistentibus vel subpcr-

sistentibus, ovariis 1-2-ovulatIs.

In working over Steyermark's Ecuadorcan Leguminosae, Nos. 54839 and 54840,

cursorily Indicated by Dr. Steyermark as Ateleia (Papilionoideae, Sopho-

reae), proved to belong to the section Cyathostegia of the genus Suartzia

(Caesalpinoideae, Swartzieae). As nearly as can be told "ex char." they fall

within the concept of S. weberbaiicri Harms (in Fedde Rep. Sp. Nov. 18:235.

1922.). A check through the herbarium and literature on Swartzia made it ap-

parent that both S. maihewsii Benth. (in Hook. Icon. Ill, 1:51, pi. 1064. 1870)

and S. weberbancri, apparently the only species of the section Cyathostegia, are

quite untypical of Swartzia, and tbeir inclusion there both Inconvenient and mis-

leading. It is therefore proposed to elevate the section Cyathostegia to generic

rank, to become the genus Cyathostegia (Caesalpinoideae, Swartzieae) transi-

tional from the Caesalpinoideae to the Sophoreae of the Papilionoideae. As

such the genus is confined, as far as is known, to the Andean area of Brazil, Ecua-

dor, Peru and probably Bolivia.

This genus Is characterized, as is usually Swartzia, by unipetiolate flowers;

many (about 3 0) stamens free or barely united at the base, the Inner ones some-

what more slender and shorter, with large linear-oblong anthers; stiped ovary

and (dehiscent) fruit; and slender style with small terminal stigma. However,

the calyx Is distinctly cyathlform or cupulate, subtruncate apically, not rupturing

irregularly; the legume Is flat and thin, never fleshy or turgid, one-seeded, cxaril-

late, the valves thin and submembranous; tlie ovary is '1 to 2-ovulate, In contrast

to the usually plurl-ovulate ovary characteristic of Swartzia; the bracts and

bractlets are relatively persistent in contrast to the "very caducous" characteriza-

tion of Swartzia; the stipe of the ovary is briefly adnate to the cupulate calyx

below insertion of the petal and stamens; and the leaflets are more numerous than

Is often the case in Swartzia.

The species thus become Cyathostegia matthewsii (Benth.) Schery, n.

comb, and G. weberbaueri (Harms) Schery, n. comb. The latter can be dis-

tinguished from the former by the longer, more lax Infloresccnse, the larger flowers

and the smaller leaves. In Steyermark 54^39 tbe 1-3 lower flowers of the raceme

that arc in anthesis are strikingly larger than the several buds higher on the rachls.

Both the large flowers and the small buds seem to be perfect and complete (al-

though the style is not very evident in the buds), but the superficial appearance

Is that of a few perfect flowers below with stamlnate flowers above.

Cassia vargasi Schery, spec. nov. Arbor?, ramulis flavo-tomentosis longl-

tudinaliter substriatis, Internodlls ca. 6 cm. longis. FoHa magna 10-12-foliolata,

stipulis ovato-lanceolatis ca. 7 mm. longis; petlolis ca. 2 cm. longis tomentosis
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eglandularibus, rhachibus ca. 10 cm. longis flavo-tomentosis glande conico inter-

pctiolulari inter jugcm Inferlorcm foliolorum et frequenter Inter alia juga; foliolis

ovatis vcl cUipticis, 2.5 (infcriorIbus)-8 (superiorlbus) cm. longis, 2-3 cm. latis

apicc late acutis base obtusis supra leviter pubesccntibus subtus flavo-tomcntosis,

venis lateralibus ca. 8-10 paribus. Inflorescentia raccmosa axillaris ca. 10 cm.

longa; pcdunculls ca. 7 cm. longis tomcntosis; bracteis ovato-lanceolatis ca. 8 mm.
longis subpersistcntibus flavo-tomentosis; floribus aggregatis, pedicellis inferioribus

ca. 3 cm. longis; scpalis inaequalibus ovatis vel orbiculari-oblongis 7-14 mm. longis

longltudinaliter venosis glabris vel subglabris; pctalis orbicularibus fere aequimagnis

ca. 2 cm. longis conspicue venosis flavis glabris; staminlbus 7, stamlnodiis 3, 4
anthcris brevioribus ca. 6 mm. longis brcvi-rostratis, filamentis 2-3 mm. longis,

3 antherls longioribus 7-9 mm. longis, filamentis 7-8 mm. longis fere erostratis;

ovarlo Hneari tomentoso stipitato turgido, stylo glabro, stigmatc parvo; legumine

ignoto.—Peru: cuzco: Prov. Urubamba, Machupiccbu, Feb., 1938, C. Vargas

C 9S5 (Herb. Missouri Bot Gard,, holotype).

By inference small tree or coarse shrub, yellow-tomentose throughout (older

branchlcts not seen) ; leaves large, 10- to 12-foliolatc, the petiole and rachis mark-
edly ycllow-tomcntose, bearing a black conic gland about 1 mm. long between the

lower pair of leaflets and frequently the other pairs of leaflets as well; lower leaflets

usually ovate and only Yz to Y'i ^s long as the generally elliptic terminal leaflets,

pubescent above and below, more heavily so (tomentose) and lighter in color

below; inflorescence a long-pedunculate axillary raceme nearly equalling the leaf

rachis, florifcrous for about the terminal Y^ of its length, the conspicuous yellow-

tomcntose bracts subpcrsistent; pedicels of mature (lower) flowers elongate, the

unopened buds (apexward) congested and sessile near the tip; sepals from the

outermost inward becoming larger and more petalold, essentially glabrous except

the outermost lightly pubescent; petals large, short-clawed, glabrous, conspicuously

venose; fertile stamens 7, glabrous, opening by paired but confluent terminal pores,

the lowermost with a comparatively thin, elongate filament and a nearly crostrate,

scarcely sagittate anther, the 2 median ones similar but with thicker, margined

filaments and slightly larger anthers, the 4 upper ones with short, thick filaments

and smaller, briefly rostrate anthers; staminodia 3-4 mm. long, obovate, flat, thin,

the ''blade" equalling the "claw"; ovary cinereous-tomentose, the style glabrous,

the stigma terminal and inconspicuous.

This species falls near the well-known Cassia (Adipera) tomcnfosa L. f., from
which it seems worthy of separation on the basis of the larger proportions in

general, and the fewer and much larger leaflets. Possibly it grades into Adipera

santaudcrcHSis Br. & Killip of Colombia, another variant of the C. tcrmcnfosa com-
plex, but bears 5-6 rather than 4-5 pairs of leaflets and is decidedly more pubescent.

Galactia pedunculata Schery, spec. nov. Herba perennls subvolubilis tenuis-

sima scmiprostrata ca. 4 dm. longa, xylopodo ignoto sed ut vidctur crassato; caull-

bus terctibus flexuosis subglabris vel minutissime appresso-strigillosis. Folia

trifoUolata; stipulls anguste lanceolatis ca. 1.5 mm. longis; pctioHs ca. 25 mm.
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longis minute appresso-pubcscentlbus eglanduhnbus; foliolis lincanbus 20-50 mm.

longis et 3-6 mm. lads ad apiccm obtuscm angustatis ad basem rotundatis vel sub-

cordatis supra glabris subtus levitcr minuteque aureo-scrigillosis ct minutissimc

cinerco-lcpidotis, venis lateralibus confluentlbus promlncnte reticulatis, marginibus

revolutis, pctiolulis brcvibus puberulentis, stipellis subulatis 1-L5 mm. longis.

Infloresccntia axillaris raccmosa, pcdunculis ca. 45 mm. longis; floribus paucis (ca,

5) termlnalitcr aggregatis vcl subumbcUatis purpureis, bracteis lanccolatis ca. 1.5

cm. longis, pedicellis 1-3 mm. longis pubcscentibus; calycibus 5-6 mm, longis

usque tcrtio inferiore pcntapartitis iobis plus minusve acquimagnis ovato-Ianceolatis

acutis extus leviter aureo-puberulentis, vexillis orbicularibus ca. 12 mm, longis

emarginatis glabris ad bascm biauriculatis brcve-unguiculatis, alis et carinis aequi-

longis subspatulatis ad basem auriculatis, staminibus glabris vexillo ad mediimi

conc'resccnti, ovario piano pubesccntl usque 10-15-ovulato, stylo glabro,

stigmate parvo; legumJnc ignoto.

—

Brazil: minas gerais: on rocky terrain at

about 1200 m., Ouro Preto (Saramenha?) , Jan. 7, 1950, A. Maceclo 20J0 (Herb.

Missouri Bot. Gard., holotype).

Slender, half-prostrate, vine-like Kerb to several dm., apparently perennial from

a thickened rootstock; stems flexuous, minutely appressed strigosc or subglabrous

in age; leaves trifoliolate, stipulate, prominently petiolatc; leaflets linear (in a few

first-formed, basal leaves Knear-lanceolate) ,
gradually contracted to a blunt and

briefly mucronate apex, glabrous above, scatteringly goldcn-strigulose below and

minutely cinereous-scurfy, the costa prominent, depressed above but elevated

below, the lateral venation markedly reticulate; inflorescence a very contracted

head-like or umbel-like axillary raceme (or condensed panicle?), florifcrous for

the upper few mm. with a few short-pedicellate flowers but conspicuously pedunc-

ulate below, the peduncle almost twice the length of the petioles; flov/crs moderate,

the calyx prominently 5-lobcd, the corolla about 12 mm. long; stamens equalling

the corolla, fused for at least half their length, the alternate filaments somewhat

unequal; anthers versatile, elliptic, less than 1 mm. long, with a dark connective;

ovary linear, pubescent (especially marginally), flattened; style glabrous, arcuate,

comparatively stout and terminating abruptly as an unexpanded, glabrous stigma.

This species is similar to G. linear/folia Hoehne, known from Sao Paulo, Brazil.

It is one of a very few species centering around the rather unique G. graciUinia.

G, pedunculafa differs from both G. gracHlima and G. lincarifolia in the conspicu-

ously pedunculate inflorescences. The vine-like habit and unusual, slender leaflets

serve to distinguish it from most other species of Galactia. The genus Is regarded

as generally having the vexillar stamen free. This is not true of C. pcduuctdata

nor Its near relatives.

VIOLACEAE

RiNOREA roureoides Woodson, spec, nov. Arbor ca. 7 m. alta; ramulis

racihusculis glabris. Folia alternata obovato-clliptica subcaudato-acuminata basi

obtusa vel late acuta apicem versus indistincte crenulata ca, 7-12 cm. longa ca.
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2.5-5.0 cm. lata firmiter mcmbranacea utrinque opaca glabra prommente venosa;

petiolis ca. 5 mm. longis glabris. Inflorescentia paniculata in axillis foliorum

superlorum fasciculata rariusve solitaria; pedunculis ca. 4-7 cm. longis gracilibus

minute papillatis, ramulis infcrionbus 3-5-floris superioribus saepissime 1-floris,

bracteis minimis anguste lanceolatis. Flores albi; pedicellis ca. 2 mm. longis minute

papillatis; calycis laciniis aequalibus ovato-deltoidcis late obtusis 3-nerviis ca. 1

mm. longis minute ciliolatis; petalis late oblongis ca. 3 mm. longis ciliolatis;

staminum filamentis ca. 1 mm. longis basi glandula reniformi minute emarginata

ca. 0.5 mm. longa adnata, antheris subquadratis ca. 0.5 mm. longis, appcndicibus

apicalibus latissime ovatis obtusis laceratis ca. 1 mm. longis hyalinis brunneis,

Pistilli ovarium globosum ca. 1 mm. diam, glabrum, ovulis 3; stylo ca. 2 mm.
longo. Capsula globosa ca. 5 mm. diam. glabra.

—

Panama: colon: Rio Viejo,

vicinity of Puerto Pilon, alt. 10 m., Feb. 2, 1947, P. H. Alle77 4.ogg (Herb. Missouri

Bot. Gard., holotype).

The fascicled inflorescences characterize this species, which resembles Kotirea

ghlyra superficially.

CARICACEAE

Jacaratia dolichaula (Donn. Sm.) Woodson, comb. nov.

Carica JoUchaida Donn. Sm. in Bot. Gaz. 23:247. 1897.

This species exhibits the antesepalous corolla lobes, circumscissilc calyx, caudate

anthers, and laminatcly 5-lobcd stigma of Jacaratia^ as well as the palmately com-

pound leaves.

LOGANICACEAE

Spigelia aceifolia Woodson, spec. nov. Fruticulus ca. 1 dm. altus e radice

lignoso subtubcroso; ramis gracilibus terctibus Inferne pauci-ramosis supcrnc slm-

plicibus dense minute pilosulis. Folia omnino opposita sessilia vel subsessilia

trigonalia apice minute mucronata basi truncata vel obscurissime cordata 5-7 mm.
longa basi 2.5—3.0 mm. lata coriacea margine valde revoluta supra glabra subius

minute pilosula. Flores in axiUibus foliorum superiorum solitarii sessilcs; calycis

laciniis lineari-lanceolatis subsetosis 5 mm. longis glabris; corolla infundibuliformi

rosea extus glabra, tubo proprio cylindracco ca. 5 mm. longo, faucibus conicis ca.

3 mm. longis, ostio ca. 2.5 mm. diam., lobis oblongo-ovatis acutis ca. 5 mm. longis;

stamlnibus in faucibus coroUae inclusis, antheris ca. 1.5 mm. longis. Fructus

ignotus.

—

Brazil: minas gerais: Serra do Clpo, Municipio Jaboticatubas, campo-

margem est. rodagem, frequencia pouco, March 29, 1949, M. Magalhaes 4,445
(Herb. Missouri Bot. Gard., holotype).

Closely related to S. sfcnopbylla Prog., which is glabrous and larger in all

respects.

APOCYNACEAE

Mandevilla ligustriflora Woodson, spec. nov. Frutex volubilis; ramulis

terctibus glabris maturitatem cortice rubro-brunneo striato atque Icnticellato.
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Folia opposita petiolata oblongo-elliptica subcaudato-acuminata basi obtusi 5-7 cm.

longa 2.0-2.5 cm. lata coriacea omnino glabra supra nervo medio basi paucigland-

uligcro subtus pallidiora venis utrinque immersis nervo medio exccpto; pctiolis

0.5-LO cm. longis. Inflorescentia axillaris umbelliformls pauciflora; pedunculo ca.

L5 cm. longo; bracteis lineari-lanceolatis minimis; pedicellis ca. 1 cm. longis;

calycis laciniis ovatis obtusiusculis ca. L5 mm. longis scanaceis extus minute

papillatis intus in margines pauciglandullgeris; corolla infundibuliformi pro gencre

parvissima extus rubro-tincta atque minute puberulo-papillata intus viridi, in

alabastro rotundate ovoidea baud apiculata tubo proprio ca. 2 mm. longo basi ca.

1 mm. diam., fauclbus tubulo-campanulatis ca. 3 mm. longis, ostio ca. L5 mm.

diam., lobis ovatis ca. 1 mm. longis; antheris oblongo-sagittatis basi obtuse 2-

lobatis dorso glabris; pistillo carpellis ovoideis glabris, nectariis 5 compresse ob-

longoideis ca. 1 mm. longis ovarium paulo superantibus; stigmate umbraculiformi

ca. 2 mm. longo longe apiculato.

—

Ecuador: Zamora-Huaico, ca. 6 km, s. e. of

Loja, alt, 2300-2400 m., July 3, 1947, R. Esphwsa 1547 (Herb. Missouri Bot.

Gard., holotype) .

This species approaches M. jasviiniflora very closely indeed. The latter species,

however, has narrower leaves with veins prominently elevated beneath and sunken

above, and somewhat smaller corollas which are glabrous and conspicuously apicu-

late in the bud.

This occasion may be taken to confess that my description of M. jasmifuflora

(Woods, in Ann. Missouri Bot. Gard. 28:273. 1941) seriously errs in the descrip-

tion of the leaves as glandular the length of the midrib and of the calyx lobes as

bearing a single opposite squamella, which together prompted me to place the

species in the subgenus Exothostemon rather than in EiunandeviUa where it actually

belongs,

Mandevilla Espinosae Woodson, spec. nov. Frutcx volubilis; ramulis

crassiusculis dense ferrugineo-tomentulosis maturitate bene corticosis. Folia

opposita brevissime petiolata late ovato-elliptica anguste acuminata basi cordata

auriculis rotundatis convcrgentibus, 8—14 cm. longa 5—8 cm. lata membranacea

supra sparsiuscule hirtclla nervo medio basi pauciglanduligero subtus dense fer-

rugineo-tomentulosa; pctiolo ca. 5 mm. longo. Inflorescentiac in axillas alternatas

foliorum racemiformcs pluriflorcs; pcdunculis ca. 7—10 cm. longis dense ferrugineo-

tomentulosis; bracteis minimis; pedicellis 1.0—1.25 cm. longis; calycis laciniis

ovato-lanceolatis acumlnatis 4—5 mm. longis extus ferruginco-puberulis intus in

margines pauciglanduligeris; corolla infundibuliformi viridi-gllva extus glabra;

tubo proprio ca. 2 cm. longo basi ca. 1.5 mm. diam., faucibus late conicis ca. 7-8

mm. longis ostio ca. aequilato, lobis oblique obovatis ca. 3 cm. longis patulis;

antheris oblongo-sagittatis basi minute emarglnatis 8 mm. longis dorso glabris;

pistillo carpellis oblongo-ovoldeis ca, 2 mm. longis sparse minutcque pilosulis, cum

nectariis 5 compresse ovoideis ca. dimidio aequantibus; stigmate umbraculiformi 3

mm. longo longlusculc atque anguste apiculato.

—

Ecuador: Yacubino (Zaru-

malado occidental de Chiichiles) , alt. 2250 m,, Sept. 3, 1947, R. Espinosa 2oyy
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(Herb. Missouri Bot. Gard., holotype).

Apparently most closely related to M. glandulosa, but differing conspicuously

in the shallow, conical corolla throat,

Mandevilla tricolor Woodson, spec. nov. Frutex volubilis; ramulis parvls

minute puberulis adultis crassiusculis cortice luteo-brunneo striato bene lenticellato.

Folia opposita longiusculc petiolata oblongo-cUiptica breviter acuminata basi late

obtusa vel rotundata 2—4 cm. longa 0.8-L5 cm. lata mcmbranacea supra glabra

nervo medio sparse pubcrulo excepto ibique basi pauciglanduligcro subtus in axil-

las ncrvo medio inconspicue pilosula caeterumquc glabra; pctiolis 4-6 mm. longis

minute puberulis. Inflorcscentiae in axillas alternatas foUorum corymbiformes

pluriflorcs; pedunculls ca. 1 cm. longis minute puberulis; bracteis 3-4 mm. longis

subfoliaceis; pedicellis ca. 1.5 cm. longis minute puberulis; calycis laciniis oblongis

vcl oblongo-ellipticis acutis plus-minus inaequalibus 5-6 mm, longis foliaceis

margine revolutis extus-intus sparse pilosulis intus cum squamcllis ligularibus

numcrosis clnctls; corolla salverformi, tubo 1. 0-1.2 cm. longo basi ca, 2 mm, diam.

albo extus minute puberulo-papillato, lobis oblique obovatis ca. 6 mm. longis

patcntibus purpurcis extus intusque puberulo-papillatis; anthcris in tubi medio

inserto anguste oblongis basi paulo concavis 4 mm. longis dorso glabris; pistillo

carpellis obovoideo-oblongoideis glabris ca. 1 mm. longis squamellis 5 brevioribus;

stigmata umbraculiformi ca. 2.5 mm. longo longe apiculato.

—

Ecuador: Las

Chinchas, 64 km. west of Loja, ait, 1700 m., March 1, 1947, R. Espinosa 1332
(Herb. Missouri Bot. Gard., holotype).

Apparently mostly closely related to M. scntifolia, and differing from it chiefly

in the smaller leaves and very conspicuous, foliaceous calyx.

HoLAi.AiiA Schumannii (Stapf) Woodson, comb. nov.

Alafia Scbnmanmi Stapf, in Fl. Trop. Afr. 4^197. 1904; Hutchinson & Dalzicl, Fl. W.
Trop. Afr. 2^45. 193L

I have chanced upon the need for this new combination while identifying a

few of Dr. J. T. Baldwin's plants of West Africa. An isotype of Alafia Sc/m-

wanuii {Zenker 1662 in Herb. Missouri Bot. Gard.) shows not only the syncarp-

ous ovary but the distinctive inflorescence structure of Holalafia, Incidentally,

one of Dr. Baldwin's plants is a fruiting Holalafia mnl/iflora Stapf: the follicles

are linear, nearly 8 dm. long and about 1.5 cm. thick, and glabrous; the seeds

have a body about 2.5 cm. long, the coma (with yellowish hairs about 6 cm. long)

borne along a rostrum 1.5 cm. long, much as in FiDitumia^ but the hairs spreading

and not rctrorse {Baldiviu 1396Q m Herb. Missouri Bot. Gard. and U. S. Dept.

Agn). I have never seen Holalafia and Alafia distinguished on the basis of seeds,

but I suspect that in the former genus the coma may always be rostrate and in

the latter sessile.

ASCLEPIADACEAE

Matelea Meyeri Woodson, spec. nov. Frutex volubilis; ramulis gracilibus

complicate pubescentibus (sparsiuscule cglandulo-pilosis cum trichomis brevioribus
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plus mlnusve dcnsioribus turn simpHce eglandulosls turn brunneis bulbosis glandu-

losis interspcrsis) . Folia opposita petiolata, lamina ovata cordata acuminata 8-9

cm. longa 4.5-5.0 cm. lata membranacea utrinque puberula (praecipue eglandu-

losa) ;
petiolo ca. 3 cm. longo ut in ramulo vestito. Inflorescentia corymbiformis

pluriflora; pcdunculo ca. 1-2 cm. longo cum pedicellis ut in ramulo vestito;

pcdicellis gracilibus ca. 1.5 cm. longis; bracteis lineari-lanceolatis ca. 0.2

longis. Flores ut creduntur gilvi extus plus minusve complicate pubescentes;

calycis laciniis ovato-lanceolatis acumlnatis ca. 0.3 cm. longis; corollac rotato-

campanulatae tubo ca. 0.2 cm. longo basi ca. 0.1 cm. diam., faucibus ca. 0.2 cm.

diam., lobis lineari-lanceolatis acumlnatis erectis vel ascendentibus ca. 1 cm. longis;

corona ample infundibuliformi carnosa corollae tubac valde adnata ostio ca. 3 mm.

diam., sat Integra scd obscure 5-loba quoque ligulam brevem gerente intus omnino

carunculata; gynosteglo brevi-stipitato ca. 1 mm. alto late 5-gono ca. 2 mm.

diam., stigmate depresso, poUiniis horizontalibus falciformi-subpyriformibus cum

caudiculo breve ca. 0.5 mm. longis. Folliculi immaturi consplcue muricati dense

complicate pubescentes.

—

Mexico: tamaulipas: open places along Rio San

J

/

A most curious species, obviously referable to my subgenus Hcliostemtna (c£.

Ann. Missouri Bet. Card. 28:221. 1941), but superficially very similar to Mafelea

beJizensis (subgen. Tiarasfemma)

.

Matelea Rogersii Woodson, spec, nov. Frutex volubilis; ramulis gracilibus

complicate pubescentibus (sparsiuscule eglandulo-pilosls cum trichomis brcvioribus

plus minusve dcnsioribus tum simplice eglandulosls tum brunneis bulbosis glandu-

losis interspcrsis). Folia opposita longe petiolata, lamina late ovata cordata abrupte

acuminata 15-20 cm. longa 13-15 cm. lata membranacea utrinque complicate

puberula; petiolo ca. 6-7 cm. longo ut In ramulo vestito. Inflorescentia sub-

umbelliformis pluriflora; pedunculo ca. 7-8 cm. longo cum pcdicellis ut in ramulo

vestito; pedicellis 2.5 cm. longis crassiusculis; bracteis anguste lanceolatis ca. 0.4

cm. longis. Flores virescentes; calycis laciniis elliptico-suborbicularibus obtusis

subfoliaceis 0.7-0.8 cm. longis extus complicate pubescentibus; corolla late rotata

eliganter rctlculo-venosa extus intusque indistincte paplllata ca. 2.5 cm. diam.,

lobis late ovato-deltoideis rotundatis minuteve mucronulatis ca. 0.8-1.0 cm. longis

1.3 cm. latis patulis; corona disciformi corollae faucibus adnata ca. 3 mm. diam.,

Integra vel indistincte irregulariterque crenulata; gynostegio sessile ca. 1 mm. alto

latlsslme 5-gono ca. 3 mm. diam., stigmate sat piano, pollinlis horlzontalibus sub-

trlangulari-pyriformibus cum caudiculo late alato subaequilongo ca. 1 mm. longis.

Fructus desunt.

—

Mexico: nuevo leoN: in arroyo, near Dukes Nombres, alt.

1400 m., Aug. 23, 1948, F. G. Meyer 6 D. J. Rogers 3072 (Herb. Missouri Bot.

Gard., holotype).

A member of subgen. Eumatclca sect. Reticiilafae, closely allied to M. reticulata

and M. Gentlci, but differing from both in the much larger flowers, the large, sub-

orbicular calyx lobes, and the nearly entire corona disc.
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Matelea lonantha Woodson, spec. nov. Frutices volubiles; ramuUs gracillimis

juventate minute pilosulis maturitate cortice sulcato dilute luteo tectis. Folia

opposita longe petiolata, lamina ovata profunde cordata sensim acuminata 5-7 cm.
longa 2.5-4 cm. lata membranacea utroque pagina sparsiuscule pilosula marginc
densius ciliolata, petiolo 2-2.5 cm. longo. Inflorescentia lateralis umbelliformis

pauciflora, pedunculo I-L5 cm. longo, pcdicellis ca. 5 mm. longis minute pilosulis

cum glandulis minutissimis fuscis interspcrsls, bracteis m.inimis, Florcs parvi

purpurci, calycis laciniis ovato-lanceolatis acuminatis 4-5 mm. longis complicate

pubcscentibus, corolla rotato-subcampanulata extus intusque dense complicate

pubcscente ca. 1.5 cm. diam., lobis ovatis obtusis 5-6 mm. longis, patulis; corona
annulata carnosa corollae faucibus valdc adnata, scgmentis 5 paenc coalitis rhom-
boidcis ca. 0.5 mm. altis 1 mm. latis planis dente truncato ca. 1 mm. alto cxccpto

per sacpto angusto ad gynostcgio junctis. Gynostegium fere sessile ca. 2 mm.
diam., stigmate depresso ca. L5 mm, diam. cum umbonc lato, antherarum appcndic-

ibus aplcalibus brevissimis, poUiniis brevissime arcuatis fere quadratis ca. 0.3 mm.
longis et latis marginc supcnore pcHucido, caudiculis corpusculoque minimis
Mexico: vera cruz: over shrubs at edge of oak forest near El Puerto, above
Acultzingo, alt. 7600-7800 ft., Sept. 13, 1944, A. /. Sharp 44,830 (Herb. Missouri

Bot. Gard., holotype).

Referable to subgen. Hcliostemma (cf. Ann. Missouri Bot. Card. 28:233.

1941), this species apparently is most closely allied to M. cyclophylla (Standi.)

Woods., but differs in the vastly different foUagc and smaller flowers with pollinia

so short as to be scarcely arcuate.

Marsdenia Rotheana Woodson, spec. nov. Sect. Ellipticarum Rothe.
Frutex volubilis; ramulls glaberrlmis maturitate cortice singulare subcroso-fimbri-

atis. Folia modicc petiolata, lamina ovato- vel oblongo-elliptica abruptc breviterquc

acuminata basi truncata vel plus-minus cordata 6-8 cm. longa 2.5-4.0 cm. lata

firmiter membranacea glabcrrima subtus pallidiora; petiolis 0.7-1.0 cm. longis

sparse appresse pilosulis. Inflorescentia lateralis umbelliformis pauci- (plerumque
3-) flora; pedunculo ca. 0.5 cm. longo; pedicellis filiformibus 1.5-2.0 cm. longis

glaberrimis; calycis laciniis ovatis obtusis vel rotundatis ca. 2 mm. longis minute
ciliolatis intus cum squamellis minutis alternatis 1-2; corolla campanulato-rotata
extus intusque glaberrima lutea, tubo ca. 2.5 mm. alto faucibus ca. 6 mm. diam.,
lobis late ovato-trigonalibus late acutis ca. 6 mm. longis patulis. Gynostegium
dimidio cxsertum ca. 4 mm. longum; stigmate late conico; coronac squamis duplici-

bus dorso subquadratis ca. 2 mm. longis ct latis processu aciculari paulo brcviori.

Fructus ignoti.—Panama: cocle: Ccrro Pajita, region north of El Valle de
Anton, alt. 3 500 ft., May 12, 1947, P. //. Allen 4495 (Herb. Missouri Bot. Gard.,
holotype).

This is the first species of Rothe's section Ellipticae (cf. Engl. Jahrb. 52:424.

1915) to be described from the continent. Its closest relarive would appear to be
M. DussH Schltr. of Martinique, which has smaller, reddish flowers with much
shorter pedicels.



SOME AMERICAN CARBONIFEROUS FERN FRUCTIFICATIONS^

SERGIUS HARRY MAMAY-

Introduction

Prior to the discovery of coal balls and the development of techniques which

made possible the cutting of petrifactions for detailed anatomical studies, the at-

tention of paleobotanists was mostly limited to considerations of impressions and

compressions. The resultant early studies demonstrated that certain plants which

bore fern-like foliage, often preserved in exquisite fashion, constituted conspicuous

elements in the Coal Age floras of Europe and America. To Adolph Brongnlart

falls the bulk of the credit In the nomenclature of these foUar compressions.

At an early date fertile specimens bearing circular groups of sporangia upon

the lower surfaces were found among the fern-like leaf impressions. Such speci-

mens, the majority of which were referable to the genus Pccoptem, were, by virtue

of what Information could be gathered from the compressed fructifications, com-

monly regarded as constituting a marattiaceous element in the Coal Age floras.

This opinion met with little controversy until the early part of the 20th century,

when it was demonstrated that at least some of the Carboniferous plants to which

fern-like foliage was attributed bore seeds. This initiated our knowledge of the

pterldospcrms, an extremely interesting group which has since been much investi-

gated. While some authors preferred to look with doubt upon the marattiaceous

affinity of the pecopterld fructifications, the striking anatomical similarity of the

fossil stem Psaronhis to the living marattiaceous genus Afighpfcris, along with

other factors, appeared to strengthen the validity of the Carboniferous Marattlaceae,

despite the supposed hkenesses between the pecopterld fructifications and certain of

the pterldospermous microsporanglate fructifications.

Anatomical studies of coal ball plants, begun in England In 1868 by Binney

and further pursued by such outstanding anatomists as WlHiamson and Scott,

demonstrated the presence of an additional complex in the Carboniferous floras,

the primitive ferns or Coenopterideae (Seward, 1910). Although these plants are

yet incompletely known, the nature of their vascular systems and fructifications

indicates affinities with certain of the ferns rather than with other vascular

cryptogams.

In spite of the fact that Investigations of coal balls in America have been under

way for only two decades, we have achieved at least an introductory picture of

our Coal Aee floras. Numerous coal ball locaUties have been discovered in Illinois,

Iowa, Indiana, and Kansas, with the result that significant literature has accumu-

^An investigation carried out In the Henry Shaw School of Botany of Washington University

and submitted as a thesis In partial fulfillment of the requirements for the degree of Doctor in

Philosophy at Washington University. This study was aided by a grant from the Penrose Fund of

the American Philosophical Society.

-John Simon Guggenheim Fellow, University of Cambridge, England, 1950-51.

^This problem is considered in greater detail in the summary.

(409)
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latcd."* It is known that American Carboniferous floras contained liberal rep-

resentatives of the Marattiaccae, Ptcridospermac, and Coenopterideae, and while

considerable attention has been directed toward studies of the anatomy and fructi-

fications of the American pteridospcrms, much remains to be learned about the

Marattiaceae and Coenopterideae, chiefly from the standpoint of their fructifica-

tions. A few brief descriptions of the vegetative organs and fructifications of

these plants have been published, yet their abundance in recent collections indicates

that this represents only a beginning toward a comprehensive knowledge of these

elements of the American floras.

The scarcity of literature dealing with petrified fructifications might be ex-

plained thus: The organs in question are extremely small and rarely occur in

sufficient quantities to constitute conspicuous masses. The better-known descrip-

tions have been based chiefly on remarkably large aggregations of fructifications

such as Bofryopferis forcnsis Renault and B. gfobosa Darrah. Such specimens arc

rare. To undertake a study of these organs involves painstaking systematic in-

spections of many petrifactions under reasonably high magnification, a process

which might easily be deferred in favor of Investigation of larger, more conspicuous

stems, seeds, etc.

The present paper treats the various fructification species present in coal balls

from various American locaUties. Tlicse have been critically compared with

descriptions of all related species from both Europe and America, with the result

that several distinctly new entities are recognized. These include three new
species of Bofryopferis Renault; one new species of Cyatbotraclms Watson, the

generic concept of which is emended; three new species of Scolccopfcris Zenker,

and a new variety of S. minor Hoskins, in addition to an emendation of and sup-

plementary data concerning S. lafifolia Graham; and a new genus, Eoangiopferis,

which is postulated as a progenitor of the Afigtopferis type of modern marattiaceous

son.

In recognizing new species, the size of sporangia, structure o( sporangial walls,

and the number of sporangia in the fructifications are carefully considered as

criteria, with critical attention given to the range of variation which might be

expected within the limitations of a species. Where possible, details of the sup-

porting pinnules are also noted. All these features appear to be trustworthy

criteria for speciation, but it has been found that the spores present the single out-

standingly dependable basis for comparison. While variation among the spores of

the various species of a given genus is extreme, from the standpoints of both size

and morphology (the spores of Scolccopfcris, for instance, range from 10 to 80 /^

in diameter, and may be of cither bilateral or tctrahedral symmetry), they are re-

markably constant among different specimens of a given species^'; considering the

spores together with the other variables mentioned above, a reliable concept of the

species complex of a fructification genus may be arrived at.

'A comprehensive review of American coal ball literature, is being prepared by H. N. Andrews,
for a future number of the 'Botanical Review/

^In limiting the diagnostic value of these spores to the specific level wc concur with Knox (1938)
who wrote: **.

. . and even for genera there are not many examples where spore characters could
be held to be diagnostic."
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The accepted practice of designating holotypes in describing new species of

fossil plants is Iiardly practicable wben dealing with fructifications as small as those

involved in this study. With a stem specimen of a centimeter or so in diameter

and several centimeters in length, it is possible to make sufficient sections to gain a

thorough understanding of the specimen and still preserve enough material to

constitute a holotype for future reference. However, the fructifications described

in this paper scarcely exceed a single millimeter in length, making it impossible to

arrive at a reconstruction from a single specimen. Fortunately, their smallness is

generally compensated for by their abundance in the coal balls. In several cases,

the initial cut of a coal ball has exposed numerous fructifications sectioned in all

planes and levels. Thus we have been able to obtain a complete and accurate con-

cept of the nature of a fructification species by examination of a single peel. In

more critical studies of exceptional specimens, however, serial peel sections were

employed. Since the descriptions of new species are based upon not one but

several specimens, we will cite syntypic sUdes which have been made from peels

selected because of their abundant fructification content or excellence of preserva-

tion, or both.

Materials and Techniques .

At the beginning of this investigation, attention was concentrated on a

collection of coal ball slabs from the Urbandale Mine near Des Moines, low^a,

particularly rich In fern fructifications, and it was in them that the majority

of the specimens described were found. This material was generously donated to

the Washington University collection by Mr, Frederick O. Thompson of Des

Moines, whose collecting activities during the past several years have indeed proven

a boon to recent American paleobotanists.

As the investigation proceeded, coal balls from various other localities were

collected and inspected. Those which have produced fructification material are:

1. The Urbandale Mine, located 1.2 miles west of Des Moines, Iowa, on U. S.

Highway #6 (Walnut Township, Dallas County). This coal lies in the Des

Moines Series of the Pennsylvanian. (See Andrews and Kernen, 1946.)

2. Berryville, Illinois. This small outcrop, which is found in a stream bed

approximately 2 miles northeast of Berryville, Illinois (Sumner Quadrangle, Law-

rence County), lies in the upper portion of the McLeansboro Group of the Penn-

sylvanian of Illinois.

^ 3. Big Creek #1 Mine of the Wasson Coal Mining Corporation, which is

located approximately 2 miles south and 1.5 miles east of Lynnville, Indiana. This

coal (Petersburg V) lies in the upper portion of the Des Moines Series.

4. Strip pits of the Pittsburgh and Midway Coal Company, located 4 miles

south of Mineral, Kansas (Columbus Quadrangle, Cherokee County). This coal

is known as the Fleming Coal, and lies in the upper one-third of the Cherokee

Shale, which is found in the Des Moines Series of the Pennsylvanian.
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5. Shore, Lancashire, England, The material from this locality consists of a

single small coal ball fragment. This coal seam lies in the Great Coal Ball Horizon

of the Lanarkian Scries. (See Schopf, 1941.)

While each of these localities has produced fern fructifications in some abun-

dance, none has approached the Urbandalc for the number of species present.

However, at the time of this writing, the Mineral, Kansas, material is only begin-

ning to be investigated, but it promises to equal or even surpass the Urbandale

locality in diversity of the flora.

The peel technique followed is essentially that outlined by Pannell (1942). In

a few instances it was necessary to make successive peels at intervals as close as

possible, due to the smallness of the specimens. Those specimens selected for

illustrative purposes were cut from the peel, mounted in Clarite on glass slides, and

Wratt

Washi

collection.

COENOPTERIDALES

Wh
tive ferns, relatively httle is known of their fructifications. The various genera

are easily distinguished on the basis of their petioles, which exhibit great diversity

of structure, in contrast to the generally simple and uniform organization of the

stems. Although considered to be an extremely primitive group of vascular plants,

they nevertheless embrace genera with certain structural modifications suggestive

of higher groups, e. g., the axillary branching of Aukyroptcrhy the weak but dis-

tinct secondary thickening in the stem of Botrycbioxylon, and the compact,

1

^bt

aminae.

Regarding the fructifications, the diversity of structure within the coenopterids

is great. In the most primitive representative, Stauropferis, the sporangia are

sohtary, exannulate, masslve-wallcd, and borne terminally on the ultimate rami-

fications of the radially symmetrical ''frond." Between this extreme and that seen

in Chorionopterisy various intermediate forms are known (this scries is considered

more critically In the conclusion of this paper). The extremely diverse structure

of the petioles, the axillary branching, and the cambial activity, prompt the con-
clusion that the coenopterid ferns must have constituted an extremely plastic

evolutionary plexus from which several lines of fern (and probably pteridosperm)

development began to emerge early In the history of vascular plants. The appear-

ance in the late Paleozoic of fern fructifications which show strong affinities with
the Schizaeaceae (Scnftenbergia) , Gleichenlaceae (Ol

(Srolccopferis, Cyathotrachus, ctc.j, along with stem

dicates osmundaceous affinity (Thamnopfcris, XaJcsskya), appears to strengthen
such a supposition. This would also seem to imply an extremely early differentia-

tion of both the eu- and leptosporanglate development of fructifications, very

gocarp,
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likely much earlier than the development of laminate foUar organs.

The vegetative remains of several coenopterid genera have been reported m
American paleobotanical Hterature.*^ Stems and petioles of Ankyropteris, Botry-

opteris, Etapteris, Staicropteris, Anachoroptcrh, and Grammatopteris^ have been

reported in America. However, only the genus Botryopteris is known from its

fructifications, these having been reported by Darrah (1939) and Graham (1935).

Graham also described a new fructification genus of apparently coenopterid af-

finity, but which has not been correlated with any stem genus (Notoschizaea

robusta). He pointed out a strong resemblance of Notoschizaea to the fructifica-

tion Corynepterh, however.

The coenopterid fructifications found during this investigation are representa-

tives of the genus Botryopteris Renault, the vegetative organs of which are found

in some abundance in American coal balls. The history of the fructification

species of Botryopteris follows:

Botryopteris Renault, Ann. Sci. Nat. (Bot.) VI, 1:223-229. 1875.

Renault's type species, B- forensh, was based upon silicifications from the

Permo-Carbonifcrous of Autun and St. Etienne, Renault was fortunate in finding

both the vegetative organs and the fructifications, with no reason for doubt as to

the correlation between the two. The sporangia were produced in small clusters

on the termini of the ultimate ramifications of a much-branched ''frond," result-

ing in a large compound fructification containing possibly several thousands of

sporangia. The individual sporangia are shortly pedicellate, more or less pyriform,

and attain lengths of 2 mm. and diameters of 1 mm. The sporangial walls are,

according to Renault, ". . , . formees d'un seul rang dc cellules polyedriques . .
.",

and are distinctive in possessing a multiserlate annulus-like band of enlarged cells

which extends from the apex to the base along one side of the sporangium. De-

hiscence occurred by a longitudinal cleft along the thin opposite wall. The spores

are spherical, apparently smooth-walled, and attain diameters of 70 }x.

yopf

Zygopt

Scott (1910) described a group of sporangia from the Lower Carboniferous

of Pettycur, which was found In intimate association with a petiole of B. antiqna.

The sporangia measure from 240 to 280 /x in diameter, with the cells of the annulus

reaching 60 /x in diameter. The spores average 25 /x in diameter, and are somewhat

triangularly flattened. A structure which he interpreted as of possible indusial

nature was found associated with the sporangia. Scott (1920) has also reported

similar small botryopterid sporangia In association with the Lower Carboniferous

species B. hirsnta and B. ramosa.

Graham (1935) described botryopterid petioles and sporangia from the Upper

Pennsylvanian of Illinois, naming them B. americana. Among the fructifications

^Darrah (1941) has summarized the American coenopterids.

''An excellent specimen of Graynmatopfcrh has only recently been found by us in a coal ball from

Berryville, Illinois. This is apparently the first known occurrence of this genus in this country.
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he noted "sterile" sporangia which he termed "speciaUzed" without further elab-

oration. Dimensions are not cited, but judging from the size of the drawings and

the magnifications given the sporangia appear to be approximately .70 mm. wide

and 1.30 mm. long, with spores about 30 /t in diameter.

The second American species, B. glohosa Darrah (1939), is from the Upper

Pennsylvanian of Iowa. This remarkable fructification Is the American counter-

part of Renault's B. forensis, consisting of innumerable sporangia borne in terminal

tufts on a highly branched "frond."

During the present investigation Botryopter'n fructifications have been found

in coal balls from the Urbandale Mine, Iowa, and Berryville, lUinoIs. These are

much smaller than previously described species, with the exception of those re-

ported by Scott. Although they do not differ greatly among themselves in spor-

angial dimensions, three distinct species are recognized, based chiefly on spore

morphology.

BoTRYOPTERis fccunda, sp. nov. (figs. 1-4).

Numerous clusters of small sporangia are present In coal balls # 437A, 442,

679 y and 68 0, from the Urbandale mine. Their compact aggregation in all cases

suggests that these clusters represent small portions of highly compound fructi-

fications comparable in complexity to those of B. forensis and B. glohosa (fig. 3).

It is apparent that each cluster consists of from 5 to 20 sporangia, terminating

small frond ramifications. The attachment to these ultimate branchlets has only

been noted in a few isolated cases, the branchlets themselves being very poorly

preserved.

The Individual sporangia are shortly pedicellate, and ovoid-eHipsoid in longi-

tudinal section (fig. 1); In transverse section perfectly oval (fig. 2). The spor-

angia reach a maximum of .45 mm. in length and .25 mm. in diameter.

The sporangial walls are but a single cell thick. As seen in transverse section,

the wall displays a differential thickening which served as an annulus. The
largest cells of the annulus arc approximately 50 X 50 /a In their transverse

dimensions and about 75 /x in length. Their inner and radial walls are thicker than

the free outer walls. The size of the cells decreases gradually, with the smallest

cells measuring only 8-10 fx In thickness. Dehiscence occurred by means of a

longitudinal cleft along the thinnest portion of the wall. The differential thick-

ening of the sporangial wall may be clearly seen in figs. 1 and 2.

Numerous well-preserved spores are present In nearly every sporangium. They
are of radial- trilcte morphology (see fig. 4). The commissural, or Inner surfaces,

of the spores are compressed into three nearly equilateral triangular surfaces, each

measuring about 36 /it along Its basal side. The inner sides are delimited by a

prominent triradlate ridge which extends nearly to the corners of the inner face.

The spore walls are finely reticulate, the differential thickening producing ex-

tremely thin and translucent spots between the thickened ridges.

The small size of the sporangia and the distinctness of the spores warrant rec-

ognition of this fructification as a new species. The specific name fecunda is
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proposed in reference to the prolificity with which the sporangia were produced.

Specific Diagnosis: Sporangia borne in compact terminal clusters of 5 to 20

each, pedicellate, ovoid-ellipsoid, reaching .45 mm. in length and .25 mm. in

width. Largest cells of annulus averaging 50 X 50 ju, in transverse dimensions.

Spores radial, trilete, averaging 36 /a along the base of each triangular commissural

surface, and with pronounced triradiate ridges; spore walls finely reticulate, with

thin, translucent areolae.

Age: Des Moines Series of the Pennsylvanian.

Locality: Urbandale Mine, Iowa,

Type Slides: #1676-1680.

BoTRYOPTERis spiiiosa, sp. nov. (figs. 5-8).

A single group of rather loosely aggregated sporangia with dimensions similar

to those of B. fccufjJa, but of slightly different shape and with entirely distinct

spores, was found in WCB 437B, from the Urbandale mine (fig. 6). The sporangia

are much more loosely arranged than those of B. fcctmda. The pedicellate attach-

ment to a small ultimate rachis was clearly observed in one case (fig. 7). The

sporangia average .50 mm. in length and .25 mm. in diameter. In longitudinal

section they are somewhat narrowed at the base, resulting in a pyriform aspect.

The sporanglal walls are a single cell thick. The largest cells of the annulus

measure approximately 50 X 50 /^ in transverse dimensions and 70 /x in length

(fig. 8).

The spores (fig. 5) are perfectly spherical, averaging 45 /x in diameter. A
faint triradiate ridge is present, each leg not exceeding 10 //. in length. The spore

walls are smooth, but distinct in being sparsely studded with blunt spines reaching

6 /x In length and averaging 2 /z in diameter. Calculations indicate a comparatively

low spore output, not exceeding a hundred spores per sporangium.

This species is named spinosa with reference to the splnose ornamentation of

the spore walls.

Specific Diagnosis: Sporangia borne in loosely aggregated clusters terminating

the ultimate ramifications, shortly pedicellate, pyriform, averaging .50 mm. in

length and .25 mm. in diameter. Largest cells of annulus averaging 50 X 50 /x

in transverse dimensions. Spores spherical, trilete, averaging 45 ^c in diameter,

with faint triradiate ridges; spore walls sparsely provided with blunt spines reach-

ing 6 /x in length and 2 ^ in diameter.

Age: Des Moines Series of the Pennsylvanian.

Locality: Urbandale Mine, Iowa.

Type Slides: #1681-1683.

BoTRYOPTERis illinoensis, sp. nov. (figs, 9, 10).

This description is based upon numerous Isolated sporangia and one small clus-

ter of eight, found In WCB 714 and 715, from Berryvllle, Illinois.

The sporangia are nearly spherical (fig, 10). The sporanglal walls are a single

cell thick, with the largest cells of the annulus measuring approximately 70 [i

radially and 40 /x tangentially. No evidence of a sporanglal pedicel has been

observed.
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The spores are quite distinctive (fig. 9). They are radial and trilete, with

axial dimensions much smaller than the transverse. This is not due to crushing,

however, as the spore walls are always fully distended. As seen in the transverse

plane, the spores are roughly triangular, with rounded corners and markedly con-

cave sides. The distance between corners averages 23 /x; the distance between

one corner and the opposite concavity in the spore wall averaging 18 /x. Tlie

rounded tips average 10 /x in width. In axial dimensions the spores average 10 /x.

The walls arc thin, with a faint triradiatc ridge, the legs of which extend approxi-

mately two-thirds of the distance to the tips of the lobes. Otherwise there are no

distinct markings on the walls.

Although this fructification is entirely distinct from all other American fructi-

fication species of BotryopteriSy it corresponds quite closely to those reported by

Scott (1910) in association with the English species B. antiqua^ B. hirsufaj and

B. ramosa. However, the absence of these species In American coal balls and their

greater geological age make It seem quite unlikely that the fructifications are con-

specific with the Illinois specimens. Furthermore, the Berryville locality has pro-

duced to date two stem species of BotryopteriSj^ either of which may ultimately

prove to have borne these sporangia. For this reason. In addition to the contrasting

characters found between the Illinois specimens and all other American species, this

fructification is recognized as an additional new species, the name illinoensh being

proposed in recognition of its place of origin.

Specific Diagnosis: Sporangia ovoid, averaging .40 mm. In length and .3 mm.
In diameter. Largest cells of the annulus averaging 70 X 40 /x In transverse

dimensions. Spores radial, trilete, axially flattened, with rounded corners and

concave sides, 10 /x in axial dimensions and 23 /x between corners; spore walls

smooth, with faint triradiate ridges.

Age: McLeansboro Group of the Pennsylvanian.

Locality: Berryville, Illinois.

Type Slides: #1684-1686,

A comparison of the various species Is presented in tabular form on the fol-

lowing page.

DISCUSSION

The sporangia discussed in the preceding pages, while belonging to an archaic

fern genus, arc striking In several respects. They have very delicate sporanginl

walls, a single cell thick. There Is a differential thickening of the wall, suggestive

of a primitive annulus. The sporangia themselves are very small, comparing

closely with living osmundaceous sporangia in size. Finally, in at least the one

species Botryopferis spinosa, spore output is relatively low, closely comparing to

the Osmundaceae in this respect also.

While the cocnopterid ferns have been variously known as the Primofihces

(Arber, 1906), Coenopterideae (Seward, 1910), and Inverslcatenales (P. Bertrand,

^In a recent communication. Dr. W. N. Stewart, of the University of Illinois, reported having

found specimens of B. rad'iata Darr.ih in Berryville material. This locality is also the source of a

yet unpublislied new species of Botryoptcrh,
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P As defined

by Goebel (1880), one of the implications of this term is a sporangial jacket more

than one cell thick. In this consideration alone the sporangia of Botryopteris fail

lie it is true that the bulky walls ofto conform to Wl

sporangia of Etaptcm, Chorioitopteris, and Statiropteris allow no alternative but

to consider the genera to be of eusporangiate nature, the thin-walled sporangia of

BotryopteriSy pointed out by Renault in his original description of the fructifica-

tions and by Scott and Bower, seem to offer grounds for doubting the validity of

such an arbitrary scheme of classification.

COMPARISON OF THE VARIOUS FRUCTIFICATION SPECIES OF BOTRYOPTERIS

Species
Sporangial

dimensions

Spore Spore

size morphology

Spore orna-

mentation—
B. forensh Renault 1 X 2 mm. 70 fl Spherical, tnlctc Apparently

smooth

B, amcricana Graham 1.30 X -70 n^riT 0) '30/x(?) ? ?

B, globosa Darrah 1.50 X 1 rnn^- 50-65 M Spherical, trllctc Smooth

B, sp. Scott
4

.28-. 24 mm. diameter 25 fjL
Triangularly

flattened

?

B, fccuuJa Mamay .45 X -25 mm.
1

}6 jJL along

one side

1

Tetrahcdrally

compressed

Finely

reticulate

B, spinosa Mamay .50 X -25 mm. 45 fl Spherical, trllete With blunt

spines

B. illhwcnsis Mamay .40 X -30 mm. 23 (tA be-

tween lobes

Axially flattened,

triangular, with

concave sides

Smooth

Hlrmer (1927), althougli adhering rigidly to the eusporangiate concept of the

coenopterids, has taken a forward step In Introducing a scheme of fern classification

in which the Osmundaceae are placed in a position intermediate between th

Leptosporanglatac and Eusporangiatae, the subdivision to which they arc assigned

(Protolcptosporanglatae) enjoying equal rank with the Eu- and Leptosporangiatae.

The genus Bofryopteris cannot be conclusively assigned to either of these two main

groups, in view of the admixture of both primitive and advanced characters. It

is highly probable that as our knowledge of the fossil ferns advances, the coenop-

terids eventually will be considered to be less closely interrelated than they have

been previously, and that the great structural differences to be found among their

fructifications will gain recognition in a revised classification.
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Marattiales

This order, embracing a single family with seven Hving genera and a large

complex of extinct forms, is characterized by its eusporangiate, exannulate fructi-

fications consisting of more or less synanglal, clearly circumscribed sori which are

borne superficially.

The majority of the Carboniferous Marattiaceae bore radially symmetrical sori,

and as has been pointed out previously by Hoskins (1926) and Graham (1934),
these fructification genera were placed by Stur (1883) in a suborder of the

Marattiales, the Asterothcceae, This suborder includes only fossil forms, now
totaling six genera, two of which {Scolecopfcris Zenker and Cyathotrachvs Wat-
son) have been found to occur rather abundantly In the American coal balls in-

vestigated in this study. In addition to these two genera, whose histories are re-

viewed in succeeding pages, the Asterotheceac include the following:

Acithcca Schimper; Synangla sessile; sporangia attached at their bases to a

central column, with distal portions free; sporanglal apices long and bristle-like.

(For historical details see discussion of Scolccopterh.)

Asterothcca Presl: Synangla sessile; sporangia attached to a central receptacle,

but free distally, their long axes parallel to the plane of the pinnule. Genus founded
by Presl (Corda, 1845), and originally considered to be gleichenlaceous by Corda.

Several species known, chiefly from compression material.

Pfychorarpus Weiss: Synangla pedicellate; sporangia enclosed in a continuous

synanglal sheath, and fused to a central column extending through the entire

length of the synanglum. Genus founded in 1869; the best-known description is

that of P. n??}fa Brongniart, by Renault (1896). (See fig. 11.)

StnricUa Weiss: Synangla pedicellate; sporangia basally fused but free above,

cacK sporangium with an apical annulus-like structure. Genus founded by Weiss
(Zcillcr, 1890); a detailed description presented by Renault (1883) as Pecopfcris

ivfermcdia. The presence of the annuIus-Uke structure, along with the synangial
nature of the fructification, has caused Shtriella to be regarded as intermediate

between the Marattiaceae and Osmundaceae.

These genera are hmited mainly to strata of Upper Carboniferous age, and are

all known to exist in organic connection or intimate association with foliage of
the Vccoptcrh type.

Although many of the petrifications investigated in this study contain an
abundance of fructifications belonging to several genera, Asterotheca and Ptycho-
carpus are totally lacking. While petrified specimens of these two genera have
been reported In the literature, they are represented in large part by compressed
specimens. This situation suggests a problem In preservation phenomena.

It has been pointed out by Kidston (1925) and Arnold (1947) that the single

major difference between ScoJecopteris and Astcrotheca lies in the fact that the
former is pedicellate, the latter sessile. In all other features, such as size and shape
of the sporangia and manner of dehiscence, they are essentially alike. Studies of
petrified ScoJecopteris specimens have shown that with maturity the sporangia be-
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came radially extended from each other, much as the ribs of an opening umbrella;

In this condition they closely approach the typical aspect of Asterothcca, discount-

ing their pedicellate nature. If sufficiently extended prior to compression, the

fructifications would eventually be preserved with the sporangia arranged In a

typical asterothecoid fashion, with the pedicel totally obscured from view. There

would thus be no dependable method of determining the true generic affinity of

the specimen. Although it is not my intent to question the validity of the genus

Asterothcca^ the following pertinent facts should be given careful consideration:

1. Petrified fructifications referable to Asferotheca have not been recognized

during this study ,^ while Scolecopferls has been found In great abundance.

Wh
pt

Due to the reasons presented above it would appear that positive identification

of compressed fructifications must not be made without careful consideration of

the possibilities for generic confusion. A similar situation might exist In the

genera Ptycbocarpus and CyathotraclniSy which differ only In the extent of the

central column, a feature which does not readily lend itself to accurate determina-

tion In the compressed form. While Ptycbocarpus is found prolifically as com-

pressions, in only two instances has It been reported In the petrified state In

American literature. ^^ On the other hand, while three species of Cyatbotrachvs

are known from petrifactions, not a single compressed specimen has ever been

reported, all compressed fructifications in which the sporangia are surrounded by

a continuous synangial sheath being referred to Ptycbocarpjis.

Cyathotrachus Watson, emend. Mamay.

C. ALTus Watson, Roy, Micr. Soc. Jour. 1906. 1-3.

C BULBACEUS Graham, Bot. Gaz. 95:459-461. 1934.

The genus Cyatbotrachtis Is the most recent addition to Stur's (1883) Astero-

thcceae. Although the publication In which the genus was established appeared

several years later than that of Stur, Graham (1934) was the first to recognize the

astcrotheccous affinity of the fructification and point out the necessity for Includ-

ing it within that group.

W
covery

to the adoption of the generic name Cyatbotracb-us, The specific name altus refers

to the height of the fructification. Although his description does not Include a

clear statement of the generic characters, he apparently considered the tracheidal

cup to be of primary importance. This concept has, however, been altered by

subsequent discoveries. Graham, In describing the second species, C. biilbacetis,

from the Upper Pennsylvanlan of Illinois, failed to recognize any such structure

^Bennlnghoff (1943) briefly mentioned the presence of Asferotheca in Indiana coal balls.

'^^Ptycbocarpus lias been reported by Benninghoff (1943) and Hosklns (1933).
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In his specimens and considered that its presence or absence could possibly consti-

tute a generic difference. I have studied several scores of specimens from Iowa
coal balls, paying particular attention to this detail, and T did not observe the

tracheidal cup in a single fructification. Notwithstanding, there is ample evidence

to support the belief that the two above-mentioned species and a third, described

below, are congeneric. It appears that the fructification was inaptly named, since

the generic name refers to an inconstant character which should be considered to

be of only specific importance. The character of prime generic importance would
seem to be the cup-like arrangement of the fructification itself.

An emended concept of the genus is presented in the following diagnosis:

Generic Diagnosis: Synangia pedicellate, circular, containing several more or

less elongate, exannulate sporangia, the entire fructification enclosed in a con-
tinuous outer synangial sheath, with the exception of the apical pore. Basal por-

tion of the synanglum with a central column; apical portion hollow and cup-like.

Cyathotrachus altissimus, sp. nov. (figs. 12-16).

The description is based upon numerous specimens scattered through several of
the Urbandalc coal ball slabs from the Thompson collection. Although usually

occurring singly, a few specimens consisting of several closely associated synangia
were found. In several Instances it was possible to select specimens for further

study with the naked eye, because of the large size of the fructifications and the

characteristic bright golden color of their spore masses, which were in striking

contrast with the less conspicuously colored matrix.

Although the number of sporangia in a synanglum ranges from 5 to 9, those

with 7 are predominant. The innermost walls of the sporangia are fused with the

rissue of a central column^^ that extends slightly beyond the middle of the synan-
glum. The column flares out somewhat at the distal end, forming a shallow
saucer-like structure beyond which the synanglum is hollow and resembles a deep
cup. Proximally, the column extends beyond the bases of the sporangia to form
the short synangial pedicel. The column is composed of elongate thin-walled cells

averaging approximately 25 /t in diameter and 300 ^ In length. There Is no evi-

dence of vascular elements in this structure.^- Average dimensions of the central

column are approximately .20 by .80 mm. (fig. 12).

Individual sporangia average 1.50-1.80 mm. in length and .20-.45 mm. in
diameter, the radial dimensions being slightly greater than the tangential, due to
lateral apprcsslon with adjacent sporangia. The synangia as a whole average
.80-.90 mm. In diameter. Throughout the portion of the synangium that is

traversed by the central column, the lateral walls of the sporangia are so closely

apprcsscd as to present the appearance of a single wall (fig. 15), but progressing
distally beyond the termination of the column the walls of adjacent sporangia can

^^Watson (1906) termed this structure 3. "columella", but this usage is questionable, since tlie
column IS not, in this case, a structural entity of the sporangium proper.

^^

^-Watson (1906) found tracheids in this column, and Graham (1934) termed this tissue
transfusion tissue" without further elaboration.
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be distinguished from each other. The character of the sporangial walls Is best

seen in dehiscent synangia (fig. 16). The cells are thin-walled, and there appears

to be only one layer. The outer surface of the synangium is enclosed by a con-

tinuous layer of thin-walled cells corresponding very closely to the synanglal wall

found in Ftychocarpus. This layer of tissue partially fills the angles created where

the lateral walls of adjacent sporangia depart from each other, and varies from one

to three or four cells in thickness. Serial sections indicate that the synanglal wall

increases in thickness as the distal end of the synangium is approached. This struc-

ture Is shown In fig. 13. The fact that it is not present in all specimens indicates

that it may have been rather fragile tissue, probably drying at maturity and being

either blown off by the wind or rubbed off by friction with adjacent synangia.

The cellular details of the pinnules were observed In a few Isolated fragments.

The upper epidermis is highly cutlcularized and shows no cellular detail, being

seen only as a dense black Hne. Beneath the palisade layer the cells are rather

loosely aggregated and show no apparent differentiation, with the exception of the

one or two lowermost layers of cells, which are flattened In the plane of the lamina

surface. These appear to be a continuation of the pedicel, showing a close sim-

ilarity to its tissue both In size and shape of cells. The pedicel is very short and

thick, and the tissues composing it are not distinguishable from those of the central

column. The manner in which the synangia were oriented upon the surface of

the lamina was observed In one specimen. This consists of several distinct rows of

compactly arranged synangia oriented at right angles to a structure which appears

to be the midrib of a penultimate pinnule, two adjacent rows of synangia probably

representing the fructifications produced by a single ultimate pinnule. Unfor-

tunately, that portion of the coal ball containing the remainder of the specimen

was not among the slabs presented by Mr. Thompson, and we have not been able

to ascertain the relationship between the rows of synangia and the parent pinnules,

or the nature of the pinnules. Since the two previous species are known to be In

close association with Vecopterh foliage, and since the orientation of the synangia

in this specimen seems to correspond closely with that of other asterotheceous

pecopterld fructifications, it seems safe to assume that this species was borne on

foliage of the Pecopteris type.

Neither Watson nor Graham described the dehiscence of Cyathofracbiis, but

fortunately many of the Iowa specimens illustrate that feature very well. De-

hiscence was accomplished by means of longitudinal slits along the inner walls of

the sporangia, extending from the sporangial apices as far as the proximal limits

of the hollow portion of the synangium. Although no specialized stomial or

annulate structures were present, the inner surfaces of the sporangia, being the

thinnest, offered the line of least resistance, with the results described here. De-

hiscence of the sporangia was accomplished by a rupturing of the outer envelope

of the synangium and separation of the closely appressed walls of adjacent sporan-

gia; this release of both lateral and peripheral tension allowed the sporangia to
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assume a more nearly cylindrical appearance than that displayed prior to dehiscence.

That portion of the sporangium adjacent to the central column, however, was not
altered by dehiscence; lateral walls remained closely apprcssed with those of the

adjacent sporangia, and the synangial wall remained intact. Figure 15 shows a

transverse section of a sporangium that has already shed its spores. Here the sec-

tion has been taken through the central column, and the synangial wall is still a

continuous tissue surrounding the entire structure. Dehiscence is further illustrated

in fig. 16, in which the spores are being shed into the hollow synangial cup.

Spores of this species are small, with bilateral-monolete symmetry, averaging
12 X 20 /x In dimensions. The walls are smooth, with the exception of a single

faint longitudinal suture that Is seen on the concave side of better-preserved spores.

Judging from the relative dimensions of the spores and sporangial cavities, it ap-
pears that several thousands of spores were produced in each sporangium. Figures

13 and 14 illustrate the bean-like shape of the spores and the abundance In which
they were produced. Tetrads have not been observed.

Cyathotrachiis alt'nsiwus differs in several ways from the two previously de-

scribed species. In general proportions it corresponds rather closely with the type
species, C. alhis, but differs sufficiently in size, number of sporangia, and spore

characters to warrant recognition as a separate species; likewise the differences from
C biilbaccus are equally significant. The more important characters of the three

species are presented in the following table:

C. alius Watson

Sporangial dimensions

Number of sporangia

per synanglum

.20 X .70 mm.

C. biilbaccus Graham C. aUisshuua Mamay

3 0-3 5 X .65 mm.

Spores

4-7

Ovoid, 12.5 X 15 /i

4-6

.20-.45 X 1.50-1.80 mm

5-9

Round, 1 8 ^ in diameter Bilateral, 12 X 20 /x

In reference to the proportionately greater height of the synangium than that

of the type species, the specific name altiss'nmn is proposed and the following

diagnosis offered:

Specific Diagnosis: Synangia containing 5-9 sporangia; central column ex-

tending approximately half the length of the synangium. Sporangia 1.50-1.80 by
•20-45 mm. Dehiscence by a longitudinal cleft along the innermost sporangial

wall. Spores monolete, bilateral, measuring approximately 12 X 20 />t; spore walls

smooth, with a single longitudinal suture along the concave surface.

Age: Des Moines Series of the Pennsylvanian.

Locality: Urbandale Mine, Iowa.

Type #1687-1693.
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DISCUSSION

Th

standpoint of its striking similarity to the fructification of the living marattiaceous

genus Christensenia. This similarity has been pointed out by other authors; the

chief difference between the two fructifications lies in the mode of dehiscence,

which occurs by means of apical pores in the latter. Notwithstanding its gross

similarity to the living genus, Watson was reluctant to assign conclusively his dis-

covery to the Marattiaceae for the reason which he thus expressed:

I think that two years ago no one would have hesitated to say that it belonged to the

Marattiaceae. Now, however, in view of Mr. KIdston's discovery that Crossothecay formerly

considered to be Marattiaceous, is really the male fructification of LyghioJcndron, whose

female fructification is, of course, the seed Lagenostoma, it seems safer to regard it as of

uncertain position, although belonging to either the Ferns or Cycadofilices, and I think most

probably to the Ferns. For this reason I have put the word "Fern" m inverted commas In

the title.

Although specimens referable to this genus have not been found in numbers

sufficient to attract much attention/^ other authors (Hirmer, 1927; Scott, 1920;

Seward, 1910; Arnold, 1947) have remarked on its close similarity to the genus

Vtychocarpus, The similarity may be noted by a comparison of figs. 11 and 13,

the former being a reproduction of Renault's original illustration of P. tmittis

Brongniart. If the central column were removed from the latter, the two fructi-

fications would indeed be morphologically identical; furthermore, discounting the

presence of a vascular strand in the central column and the fact that the spores

are still contained within the sporangia, Renault's figure might find a favorable

comparison with the specimen shown In fig. 15. As a pertinent opinion, we quote

Scott (1920), who wrote: "The fructification of Ptychocarpiis imittts is, however,

a good example of a typical Marattiaceous synangium, and affords strong evidence

as to the affinities of the plant."

Considering the undeniable morphological similarities between the two genera,

it seems that the opinion expressed above should apply to Cyathotrach-us as well as

Ptycbocarptis. Indeed, it appears that the bulk of the evidence weighs In favor of

a marattiaceous affinity for CyathotracJms. Further pertinent discussion will be

presented in succeeding pages.

ScoLECOPTERTS Zenker, Linnaea 1 1 :509—512, 1837.

This fructification genus was based upon siUcified material from the Lower

Permian of Saxony, the type species being S. elegans. Although the scope of

Zenker*s original descriptions was somewhat hampered by the poor quality of prep-

arations available to workers of his time, the generic diagnosis is sufficiently com-

plete that confusion of this fructification with other genera Is not likely. The

original diagnosis is as follows: "Capsulae hypophyllae non zonatae binae—quinae

^^The only other specimens reported appeared in Darrah's (1941) treatment of the American

coenopterid ferns, in which he reported "sporangia which have Cyathotrachui structure."
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in unum glomus breviter stipitatum aggregatae, apice longitudinaliter hiantcs.

Indusium nullum."

'i

fern). The name was proposed in reference to the superficial resemblance of the

numerous crowded pinnules to the segmented bodies of a host of maggots! This

superficial similarity later caused Geinitz (1872) actually to interpret sllicificd

Scolecopferls specimens as fossil millipedes; he named his specimens Palaeojidus

dyaJicns on this account (Jnltis being a modern millipede genus). Subsequent

searches for the heads of these *Vorms" demonstrated the presence of attached

fructifications and the errors of his interpretations.

In 1874 Strasburger made a more detailed investigation of Zenker's original

material and redescribed the fructifications in a work which has since won acclaim

among palcobotanists. This paper includes a critical comparison of the fructifica-

tions with those of other ferns and indicates his acceptance of the marattiaceous

affinity of Scolecopteris,

Grand'Eury (1877) pubKshed very brief accounts of two additional species,

S. subclegans and S. ripagerknshy from the Carboniferous of France. Although

he attributed an "indusial'* structure to S. stihelcgans, its presence is by no means

clearly indicated. Furthermore, the two illustrations, which appear in natural size

and a magnification of only two diameters, respectively, hardly present a basis for

satisfactory comparisons of these fructifications with other species of Scolecopferis.

Several years later Renault (1883) described the fructifications of Pecopferis

polymorpha under the name Scolccopfcrh polymorpha. His well-known drawing

of this species, which appears in almost every text-book of paleobotany, shows the

synangia arranged in a single series on either side of the pinnule midrib. They are

sessile, and are composed of four sporangia each, fused at their inner surfaces to a

central column which extends about a third of the distance from the base. Th
sporangia have long, bristle-like apices. In spite of the sessile attachment of the

fructifications and the central column, Renault considered it to be within the

generic limits of ScoJccopteris. This point met with disagreement in 1890 when
Schimper removed the fructification genus from Scolccopfcrh and created the new
genus Acitheca in recognition of the generic significance of the difference between

sessile and stalked synangia. Kidston (1925) concurred with Schimper's views.

Scolecopferls was assigned to the suborder Asterotheceae of the Marattiales by
Stur, in 1883. The suborder was segregated to include fructifications in which
the sporangia are stellately arranged; its original inclusions were the genera Scole-

copferls Zenker, Diplazites Goeppert (Pfychocarlms Weiss), Sturiella Weiss
{Kcna7iJfia Stur), and Asterothcca Presl. The asterothccous affinities of the two
additional genera, Acitheca Schimper and Cyathotrachns Watson, which were not

known at the time of Stur's publication, were pointed out by Graham (1934).

The first American addition to the genus Scolecopferls was made in 1926 when
Hoskins recognized a new species, S. w/wr, from the Pennsylvanian of Illinois.
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As evident from the specific name, this species is distinctive in Its relatively small

size.

In 193 2 Scott described an additional species, S, Ol'ivcri, based upon silicified

specimens from the Permo-Carboniferous of Autun, France. This was followed

in 193 3 by a paper in collaboration with Holden, in which the foliage of the

pecies was described. The silicificatlons are apparently the acme of preservation,

and the descriptions and illustrations are correspondingly gratifying. The species

is quite distinct from others, chiefly in its bilateral spores and the dimensions of

the fructifications. Of exceptional interest, however. Is the fact that the material

was so well preserved that minute studies of such Intimate details as epidermal

hairs, ramenta, hydathodcs, and stomata were possible.

Graham (1934) described the second American species, S. latifolia, from the

Upper Pennsylvanian of lUinoIs. This fructification is distinct from ones previ-

ously described in Its much larger spores (at least twice the diameter of other

species known at the time of his publication) and the extremely Inflcxed, broad

margins of the pinnules, from which the specific name was derived. In the same

publication he reported specimens which he considered to belong to S. minor

Hoskins, In spite of noticeably smaller pinnules and other differences, which he

attributed to environment.

Andrews (1943) described the species S. Radfortbit upon the basis of com-

pressions from the McLeansboro formation in Illinois. Although the spores cor-

respond closely In size with those of S. latifoUa Graham, sporangial dimensions are

not In close agreement, and the foliage shows no indication of the broad revolute

nature of the latter species.

Following Is a list In chronological sequence of the species known prior to this

study.

S. elegans Zenker, Linnaea 11:509. 1837.

S. snbdegans Grand'Eury, Acad. Sci. Inst. France, Mem. 24:72-73. 1877.

S. ripageriensis Grand'Eury, Ibid, 73,

S. viinor Hoskins, Bot. Gaz. 82:427-436. 1926.

S. Oliveri Scott, Linn. Soc. [London] Tour. Bot. 49:1-12, 1932; Ibid. 309-321.

1934,

1943.

1933.

S- latifolia Graham, Bot. Gaz. 95:456-458.

S. Kadforthii Andrews, Mo. Bot. Gard. An

During the past three years, many specimens of Scolecoptcris fructifications

have been studied, with the result that three new species and a tentative new

variety are recognized. Furthermore, significant data have been added to our

knowledge of S. latifoUa Graham. The descriptions of this material are presented

in the following pages, and at the conclusion of this chapter appears a chart com-

paring the significant characters of the various species, as far as they are known,

ScoLECOPTERis LATIFOLIA Graham, emend. Mamay (figs. 17-23).

Numerous fructifications which are thought to be referable to S. latifolia have

been observed In coal balls from various of the Iowa localities (chiefly Urbandale).
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Faulty preservation and lack of associated foliar remains, however, render a positive

identification of the fructifications Impossible.

In recently collected coal balls from the Mineral, Kansas, locality it has been

my good fortune to discover comparatively well-preserved fructifications, com-

'/o/, How-
ever, in spite of the close correlation between various characters of our material

and those given In Graham's descriptions and illustrations (1934), the Kansas

specimens present significant differences which require careful consideration and
warrant an emendation of Graham's original specific diagnosis.

The synangia predominantly contain three sporangia, but groups of four arc

comparatively common, while none with more than four have yet been found (fig.

18), The sporangia are attached at their bases to a common pedicel (fig. 17).

No evidence of vascularization of the pedicel has been observed. Above the point

of attachment with the pedicel the sporangia of a single synangium are quite free

from each other, although In some Instances they are so closely appressed that an

illusion of a connection is created. There Is no central column In the synangium
as indicated by Graham.

Individual sporangia vary from .90 mm, to L20 mm. in length and from .39

to .34 mm. in width; the width is usually greatest near the base and decreases

gradually toward the distal end, resulting In an acute sporangial apex (fig. 17).

The outer, or free surfaces, of the sporangial walls are not appreciably thicker than
the Inner. When seen in transverse sections (fig. 18), the sporangia are roughly
triangular, due to the close appresslon with adjacent ones. Dehiscence occurs, as

in all other species of Scolecopteris, by means of a longitudinal cleft along the

innermost surfaces of the sporangia.

The spore contents of the Kansas material leave much to be desired from the

standpoint of preservation. Although the majority of the sporangia are nearly

filled with spores, the spores are mostly collapsed or fragmentary and were ap-

parently preserved prior to maturity, judging from the great variability in their

sizes. The spores are trilete, the better preserved ones up to 3 5 /x in diameter.

The spore walls are without any distinctive sculpturing, but faint triradiate mark-
ings have been seen In a few specimens (fig. 20).

The pinnules are arranged alternately upon the penultimate midrib, and when
seen in sections transverse to the midrib have margins which are so Inflcxcd that

they nearly form a closed chamber or cyhnder (fig. 17), Measured at the

"shoulders," the pinnules average 2 mm. in width. This does not, however, em-
brace the entire width, for if the inflexed margins were flattened out the width
would then approach 7 mm. Figure 17 illustrates this aspect of the pinnules very
well. Here are shown two pinnules, each bearing two fructifications which are

nearly enclosed by the foliar margins. The short pedicel may be seen attaching one
of the synangia to the pinnule at the right. The upper surface of the pinnule is

composed of an epidermal layer with a relatively thick hypodermis, the two being
indistinguishable from each other. The cells of this region are filled with a dense
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black substance. The lower epidermis is a very thin layer, probably a single cell

thick. Between the upper epidermis and the lower the tissues are not preserved.

The midrib is relatively small, and the vascular tissue is not preserved. (The mid-

rib of the penultimate pinnule, however, has been seen to contain a u-shaped

vascular strand with the open ends oriented adaxially.) Shghtly below the

"shoulders" of the pinnule the dense tissues of the upper and lower surfaces merge

into a single tissue which composes one-third of either side of the lamina.

As seen when sectioned in the plane parallel to the lamina proper, the pinnules

average 3.80 mm. in length and display the typical pecopterid outline (figs. 19

f

Th

seen to be inserted directly below the lateral veins In a single series on either side

of the midrib. Figure 18, showing a specimen sectioned in a plane somewhat lower

than that In fig. 23, illustrates the epidermis and hypodermis with their dense con-

tents. Here we see eleven fructifications sectioned transversely; of these, seven

contain only three sporangia each. Proceeding further downward in this series,

It soon becomes apparent that we are dealing with a type of pinnule which is

unique for the genus Scolecoptcrh. As the upper and lower epidermal layers merge

to form the single homogeneous tissue described above and illustrated in fig. 17,

this tissue becomes dissected, resulting in an incised margin to the pinnule. This is

illustrated in fig. 19. Here the essentially pecopterid outline of the pinnule is pre-

served, but the margin is seen to be composed of not a continuous line of tissue,

but of a series of small crescent-shaped segments averaging .50 mm. In length and

,15 mm. in width, with the convex surfaces directed toward the midrib of the

pinnule. In this figure, the outline of one pinnule Is seen extending away from

the rachls, with segments of the margins of two adjacent pinnules also present.

The discreteness of the marginal lobes is best shown in fig. 21. The lamina proper,

with fragments of several longitudinally sectioned fructifications attached, is seen

in the upper portion of the illustration. At the lower portion appear the several

marginal lobes of the pinnule. They are well-defined, separate bodies with dense

cellular contents corresponding exactly to those seen in figs. 17, 18, and 19.

Another conspicuous feature are the multicellular hairs attaining lengths of .50

mm., which arise from both the dorsal and ventral surfaces of the marginal lobes.

Figure 22, showing a single enlarged lobe (sectioned transversely), illustrates es-

pecially well the dense cellular contents and the multicellular hairs.

By serial sections of the Kansas specimens, the following facts pertinent to

S. latifolia have been established:

1. The lateral veins of the pinnule extend only approximately as far as the

^'shoulders" of the pinnule. Beyond this point they are Indistinguishable, and

beginning at approximately the point where they disappear, the lamina becomes

dissected, the number of resultant marginal lobes usually corresponding to the

number of veins. The margins of the lobes fall in the area between the veins.
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2. The fructifications are inserted singly, below and near the ends of the

veins; they are accordingly situated very close to the bases of the marginal lobes.

From the above Information inferences of phylogcnetic interest may be made
which will be taken up In detail later in this paper.

In several respects the Kansas specimens correspond sufficiently with the type

description that their identity with S. latifoUa is obvious. Tliey concur exactly

In the dimensions of the fructifications, numbers of sporangia In the synangla, and

in the shape and total width of the pinnules, as seen in transverse sections. A
completely satisfactory comparison of the spores Is not possible, but they are alike

in having triradiatc markings and smooth exines. Furthermore, the measurements

of the spores of our material agree with Graham's specifications.

Graham described a central column In the synangium. This I attribute to a

misinterpretation on his part. Such a structure, although shown In his Une draw-

irig (fig- 7 of his paper), is not apparent in the photograph which appears In his

figure 27, or in his original shdes.^'^ In his illustration and the Kansas specimens the

closely appresscd walls of adjacent sporangia superficially seem to be fused organ-

ically. Minute examination of the Kansas specimens has Invariably proved that

this is not the case, however. If a central column were present, the fructification

would indeed be beyond the limits of ScoJecopferis and would represent a fructi-

fication intermediate between the genera Scolecoptcrh and Acifheca.

The dissected margin of the pinnule was not mentioned by Graham. This

feature is not clearly seen in Graham*s slides due to inferior preservation and ab-

sence of a section comparable to that shown in fig. 19. While it Is not my intent

to confuse the nomenclature of the genus, it seems that the results of this study

necessitate an emendation of Graham's concept of S. latifolia, with particular

reference to the central column and the margination of the pinnules.

Emended Specific Diagnosis: Synangla consisting of usually 3, sometimes 4,

sporangia. Sporangia with acute apices and ranging from .90 to 1.2 mm. in length

and from .34 to .39 mm. In width, attached basally to a short synanglal pedicel,

but free above; outer surfaces of walls not appreciably thicker than the inner;

dehiscence by means of a longitudinal cleft along the innermost sporangial wall.

Pinnules averaging 3.80 mm. in length and with total widths averaging 6.50 mm.,
strongly Inflcxcd and deeply incised on the margins, with a single synangi

serted near the base of each marginal lobe and directly beneath a lateral vein; lob

averaging .50 mm. in width, with multicellular hairs borne on both surfaces. Spores

spherical, to 3 5 /x in diameter, with trilcte scars and otherwise smooth exi

um in-

cs

exines.

Age: Fleming coal, Cherokee shale.

Locality: Mineral, Kansas.

Type Slides: #1694-1697.

^^ Graham's type slides of S. JatifoUa were made available for this study through the kindness of
Dr. R. M. Kosanke, of the Illinois State Geological Survey.
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ScoLECOPTERis lowensis, sp. nov. (figs. 24-28).

Several small Urbandale coal ball slabs (WCB 511, 515, 517, 518) were found

to contain an abundance of these fructifications, in many cases attached to the

pinnules WCB
that they probably were cut from the same coal ball, but this cannot be verified

since they were sent to this laboratory already sawed.

The synangia consist of four, five, or most commonly six, elongate sporangia.

They are arranged circularly and are attached at their bases to a common pedicel.

The fructifications are inserted in a single or sometimes double scries on each side

of the pinnule midrib. The synangia average about 1 mm. in length (including

the pedicel), and about .90 mm. in diameter, this dimension being dependent upon

the extent to which the sporangia have spread radially. The individual sporangia

average about .90 mm. in length and .3 3 mm. In width, with the greatest diameter

usually being very near the base. Although attached at their bases to a common

pedicel, the sporangia arc separated throughout their entire lengths. In longitudinal

section (fig. 27), they are seen to taper toward their distal ends, terminating in

bluntly acute apices. The sporangial cavity, however, is roughly ovoid in longi-

tudinal section, the sporangial apex being formed by the elongate wall cells and

not representing a continuation of the cavity. The cells of the sporangial walls

are approximately 30 //. in diameter and 150 /x in length.

Although preservation of the cells is not altogether complete, a sharp contrast

may be noted between the outer and lateral walls of the sporangium (fig. 26).

The outer walls are thicker, consisting of two or three layers of cells which have

thickened walls and usually contain a dense black substance; the lateral walls, on

the other hand, contain only one layer of cells which lack these thickened walls

and black contents. In all the specimens examined, the cells of the lateral spor-

angial walls are lacking the cell wall on the side facing the adjacent sporangium

(fig. 26). This condition, together with the fact that the sporangia appear to be

laterally flattened in transverse section, suggests that the sporangia were probably

very closely appressed prior to maturity; the separation of the sporangia upon

reaching maturity very Hkely ruptured the walls of these cells, explaining their

absence in our specimens.

Dehiscence was accomplished by means of a longitudinal slit along the inner-

most surface of the sporangial wall (fig. 28). The majority of the sporangia

shown in this section exhibit dehiscence slits and have shed their spores.

The pedicels average about .15 mm. in length and .20 mm. in width. Their

component cells are of thin-walled parenchymatous nature, measuring about 30 ^

In diameter and 45 /a In length (fig. 27). There Is no evidence of vascularization

of the pedicel.

The spores constitute the most distinctive single feature of this fructification.

In size they exceed those of all other species of Scolecopteris, attaining diameters of

8 u, but averaging about 65 /x. Distinct triradiatc markings and delicate retlcula-
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tions of the exine are present (fig. 25). The spore output was relatively small,

probably not exceeding 100 per sporangium.

The pinnules have strongly inflexed margins. Normally they average about

3.50 mm. In width and 7 mm. in length, but if the inflexed margins were to be

flattened out the width would be increased to about 5 mm. The structure of the

pinnule Is fairly well known. Figure 24 shows it to possess a strong midvcin con-

taining a terete vascular strand surrounded by large thin-walled cells, probably

parenchymatous. A well-developed palisade layer is present. The upper epidermis

is heavily cutlcularizcd; the lower epidermis Is also, but to a lesser extent. Th
mcsophyll tissue lying between the point of insertion of the synangia and the

margin of the pinnule consists of flat plate-like cells whose greater axes parallel

the plane of the pinnule surface.

The specimen represented in fig. 24 Indicates that the synangia were ordinarily

borne in a single series on each side of the midvein. However, instances of depar-

ture from that condition have also been noted. Figure 28 shows a section taken

through the midvcin of a pinnule In a plane parallel to the plane of the lamina.

Here is shown a lateral vein departing from the midrib, with two distinct rows of
synangia lying parallel to the midvein. These two rows of synangia might be in-

terpreted as belonging to two separate adjacent pinnules, but thorough Investi-

gation of this and other comparable specimens reveals that the synangia of one
row are much too closely appressed with those of the other to accommodate the

two inflexed pinnule margins which otherwise would have occupied the position

between rows. This would indicate, then, that a single series of synangia on each

side of the midvein was not always the case, some of the pinnules apparently having
borne two rows of fructifications on each side.

In consideration of the spores alone, this fructification appears to be a distinct

species of Scolecoptcris. Spores of this species are seen to reach diameters of 80 ju,

while those of all other species are much smaller, with the exception of S. latifoJia

and S. ma]or (description on following pages). In S, latifoUa they are known to

attain a maximum diameter of 3 5 /t; furthermore, the predominance of trilocular

synangia, the sporangial dimensions, and unthickened outer sporangial walls of
S. latifoUa are in striking contrast to the usually 6-locular synangia, smaller

sporangia and unequally thickened sporangial walls of S. iowcns'n. The specific

distinctions between S. iowensis and S. major (discussed below) leave no alterna-

tive but to recognize this fructification as a new species. The name S. iowensis is

proposed with reference to the type locality, and the specific characters are sum-
marized in the following diagnosis:

Specific Diagnosis: Synangia borne in single or double series on each side of
midvein and consisting of 4, 5, or, most commonly 6, sporangia. Sporangia free

laterally, attached basally to a common pedicel, averaging approximately .3 5 mm.
by .90 mm.; outer surfaces of walls thickened, Inner surfaces thin; dehiscence by
a longitudinal cleft along the innermost surface of the sporangial wall. Spores
round, 65-80 fi in diameter, with triradiate scars and reticulate exines. Pinnules
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averaging 7 mm. in lengtK, normally about 3.5 mm. wide, but 5 mm. wide if

unrolled.

Age: Des Moines Series of the Pennsylvanian.

Locality: Urbandale Mine, Iowa.

Type Slides: #1698-1702.

ScoLEcopTERTS MINOR Hoskins, var. parvifolia, var. nov. (figs. 29-33).

This extremely small fructification with its proportionately small supporting

pinnules has proven to be the most abundant and widely distributed form of

Scolecopteris. Its presence was first noted in coal balls 431 and 445, from the

Urbandale Mine in Iowa, and it is chiefly on this material that the following

description is based. Since the beginning of this study, however, petrifactions

from several other locaHties have been collected and sawed, and fructifications

which correspond exactly with the original material have been found in coal balls

from Lynnville, Ind., Berryville, 111., Mineral, Kan^., and in one tiny fragment

from Shore, Lancashire, England.

An outstanding specimen consisting of the greater portion of an ultimate

rachis and several attached pinnules was found in WCB 431. Although the orig-

inal saw-cut sectioned the specimen slightly obliquely to the plane of the lamina,

it clearly illustrates the nature of the pinnules and their fructifications.

The synangia usually contain only four sporangia, but groups of five are not

uncommon and one synangium with six was found. The synangia average about

.70 mm. in diameter and .65 mm. in length, Including the pedicel. They are

always arranged In a single scries on each side of the midvein, on the dorsal surface

of the pinnule. The individual sporangia are ovoid in longitudinal section, aver-

aging from .56 to .60 mm. in length and about .3 5 mm. In diameter. In longi-

tudinal section (fig. 33) the sporanglal apices are seen to be more blunt than those

of S. iowensis. Here again, the apex Is formed by elongate wall cells and does not

represent a continuation of the sporanglal cavity. The sporangia are grouped

about the common pedicel, which in this species superficially resembles a very short

central column, due to the slightly oblique basal attachment of the sporangia.

Basally the sporangia are closely appressed to each other (not organically fused,

however) ; for the greater part of their lengths the lateral walls are entirely free

from each other.

The outer sporanglal walls are thickened, usually entailing two or more layers

of cells with very heavy walls. The inner walls contain only a single layer of

cells whose walls are not thickened *5 those of the outer wall cells. Dehiscence

was accomplished by means of a longitudinal cleft along the innermost surface of

sporangi sporangi

fig. 31.

The pinnules of this species are much smaller than those of other species. They

seldom exceed 4 mm. in length, averaging about 3 mm,; width averages about 1.75

mm. The margins are strongly Inflexed, however, and if they were flattened out

the width would be increased to about 2.50 mm. The nature of the pinnules Is
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shown in fig. 3 2. This section has been cut through the lamina on one side of the

midrib and through the attached synangia on the other side. The strong uhimatc

rachis may be seen with the pinnule midvein departing from it. Lateral veins are

seen departing from the pinnule midvein. There are five synangia and five lateral

veins in evidence, their relative positions indicating that the fructifications are

borne directly beneath the veinlcts. There is no evidence of incision of the margins.

Figure 29 is a transverse section of a pinnule, further illustrating the strongly in-

flexed condition of the margins. Also shown is a strong midvein, although faulty

preservation precludes a detailed study of the vascular tissue. Palisade tissue seems

to be lacking, and the epidermal layers show no apparent cuticularization. Th
uniscriate insertion of the fructifications is shown in fig. 32.

The spores are badly crushed in the majority of the specimens. There is, how-

ever, a triradiate scar present, although the exine is without any additional mark-

ings. The spores are spherical, averaging approximately 15 ft in diameter (fig. 3 0).

Spore and sporangial dimensions distinguish this fructification from S. kfifolia,

S. major, S. elci^ans, and S. iojvcfnh, while the morphology of the spores serves in

itself to separate it from S. inchifolia (description to follow) and S. Olivcru Had
this study been limited to inspections of only a few specimens, they might have

been referred to S. minor because of the strong resemblance. However, in view of

the constancy of the cited dimensions In numerous specimens from several widely

separated locaHties In America and one In England, the smaller sporangia and pin-

nules appear to constitute a reliable basis for recognizing this fructification as a

small varietal segregate of S. ;;////or. The characters of S. minor var. parvifolia

are summarized in the following diagnosis:^^

Varietal Diagnosis: Synangia borne in a single series on each side of the midrib,

and consisting of 4, sometimes 5, sporangia. Sporangia ovate, with blunt apices,

averaging approximately .58 mm. in length, .35 mm. In width, closely appressed

at the bases, but entirely separate for the greater part of their lengths; outer sur-

faces of walls thickened, inner surfaces thin; dehiscence by means of a longitudinal

cleft along the innermost surface of the sporangial wall. Pinnules with strongly

inflexed margins, averaging 3 mm. in length, normally about 1,75 mm. in width

but 2.60 mm. if unrolled. Spores round, averaging 15 fi in diameter; walls with

triradiate scars and otherwise smooth exines.

Age: Des Moines Scries of the Pcnnsylvanlan; the Great Coal Ball Horizon.

Localities: Urbandale Mine, Iowa; Berryville, III; LynnviUe, Ind.; Mineral,

Kans.; Shore, Lancashire, England.

Type Slides: #1703-1708.

'Graham (1934) described fructifications which correspond exactly with S. minor var. pari'i-

folra in every aspect. He felt, however, that the size factor was one which could have been induced
by environment and referred the specimens to S. vihior. The constancy of the small size of this

variety having been demonstrated by its widespread distribution, it seems probable that the speci-
mens he described should be referred to S. minor var. parvifolia.
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ScoLEcoPTERis incisifoHa, sp. nov. (text-fig. 1; figs. 34-41).

Several isolated fragments of this fructification, including three nearly com-

plete supporting pinnules, were found In WCB 431, from the Urbandale Mine.

While these specimens represent various stages of maturity and accordingly display

greater variation of size, it was possible to correlate them by comparisons of the

spores and the oddly incised foliage.

In one specimen in which the pinnule Is sectioned at right angles to the plane

of the lamina and parallel to the midrib (fig. 34), several synangia are seen sec-

tioned transversely. These were apparently preserved prior to spore formation, as

neither spores nor lines of dehiscence are noticeable. The extreme thickness of the

outer walls of the sporangia is striking as compared to the thin inner walls. Of

the four synangia shown here, three are trilocular, the fourth quadrilocular. An

Inspection of all the specimens available shows the quadrilocular synangia to be

slightly more numerous than the trilocular, while synangia with more than four

sporangia have not been observed.

In mature fructifications (fig. 41) the sporangia are intimately appressed to

each other, with the result that the lateral sporangial walls are flattened while the

outer walls are rounded. The inner, or lateral, walls of the sporangia are ap-

parently only a single cell thick; the outer composed of at least two layers of cells.

The sporangia shown In this illustration display maximum diameters of about .36

mm., the entire synangium not exceeding .80 mm. In diameter. Although this

specimen docs not illustrate dehiscence, others have shovv^n It to occur by a longi-

tudinal cleft along the innermost portion of the wall of each sporangium.

Figure 3 5 illustrates two Immature synangia, sectioned longitudinally, from

the same pinnule on which the fructifications shown in fig. 34 were borne. The

foliar tissue is seen at the top of the figure and the synangia arc attached to it by

stout pedicels. The outstanding feature of these pedicels lies in their possession

of vascular strands, each consisting of several small tracheidal elements measuring

approximately 17-22 fx in inside diameter. These strands originate from the lateral

veins of the pinnule, and are the only instances in which vascularization of synan-

gial pedicels has been observed during this investigation. The pedicels shown here

are about .22 mm. wide and .30 mm. long. The sporangia, which measure about

.45 mm. in length and .17 mm. in width, are attached to the pedicels only by their

basalmost portions.

A more mature synangium Is shown in fig. 40, In which three sporangia are

seen sectioned longitudinally and slightly obliquely. Their shape is roughly ovoid,

with no appreciable tapering of the distal end (other specimens, however, show the

sporangial apices to be typically more acute). Although the inner walls of the

sporangia are closely appressed, this docs not represent actual organic fusion, as

observations of other specimens have proven the sporangia to be entirely free from

'
each other throughout their lengths. The sporangia of this synangium are .45 mm.

leneth and .20 mm. In width. Others with lengths reaching .75 mm, have beenin ....^

seen, however.
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The spores (fig. 39) are small, reaching 22 /x in length and 14 ft in width.

They are of the monolete, bilateral type. The two spores shown here are taken

from one of the synangia shown in fig. 4L The spore walls are entirely devoid

of tetrad scars or other markings of the exine, and their most conspicuous feature

Kes in their thickness, most clearly shown in the spore at the left. The spores

within a single sporangium vary in length from 18 to 22 /i, and the pronounced

thickness of the spore walls usually occurs in only the largest spores, which are

interpreted as the most mature.

The major point of interest concerning S. incisifolia lies in the supporting

pinnules (figs. 37 and 38). Figure 37 shows a pinnule sectioned parallel to the

plane of the lamina but slightly beneath it, with the result that only the inflexed

marginal portions appear. Since the color contrast between the actual specimen

and the surrounding matrix was not great enough to allow for satisfactory photo-

graphic reproduction, the accompanying line drawing is offered (fig. 38). This

pinnule is 5 mm. long and nearly 2 mm. wide. A portion of the midrib is seen

extending proximally for some distance from the distal end. That the margins of

the pinnule are strongly inflexed is shown by the fact that the margin at the upper

portion of the photograph appears as a continuous line of tissue connecting both

ends of the pinnule. Of particular interest here is the undulate inucr surface of

this margin, the outer surface appearing nearly smooth. This results in alternating

thick and relatively thin portions of the margin. These are, in fact, the lateral

veins, as each thickened portion Is seen under high magnification to contain a very

small vascular bundle. At point a, a single synangium Is seen lying In essentially

the same plane as the lamina proper. Proceeding now to the opposite margin
(lower portion of the illustration), we see that the constrictions of the tissues

lying between the veins are further accentuated, and that the margin has become"

incised at about the center, with two marginal lobes appearing as discrete bodies

(point h in the line drawing). This fructification resembles S. latifolia in that

the supporting pinnule has an Incised margin, with the fructifications borne near

the bases of the lobes.

A correlative inspection of fig. 34 and figs. 37 and 38 shows that the former

represents a section taken parallel to the midrib, but very close to the margin and
in a plane at right angles to that of figs. 37 and 3 8. Thus while the synangium
seen In figs. 37 and 38 Is sectioned longitudinally, those In fig. 34 are transversely

sectioned. Here the lamina of the pinnule appears at the upper part of the photo-
graph. Directly beneath this He the synangia, and below them are the marginal
lobes which have been so strongly inflexed that they too are sectioned transversely.

It Is of importance to note here that one lobe lies directly opposite each fructifica-

tion. These are rather sausage-shaped in transverse section, with the convex sur-

faces directed toward the synangia. They average 90 /x in thickness and approxi-

mately ,34 mm. in width. A single lobe, sectioned transversely, is shown in fig. .

36. Since sections comparable to the one seen In fig. 17 fS. latifolia) have not
been found In this material, the length of these lobes is not known. In one Instance,
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Text-fig. 1. Reconstruction of Scolecopteris incisifolia: A shows the gross aspect of the lower

surface of a portion of a fertile pinnule; By a transverse section of the pinnule; C, a section cue

through plane a-a' of B (this approximates the section illustrated in fig. 34).

however, a lobe has been observed nearly 1 mm. in length. These structures are

further illustrated in fig. 41.

Although several specimens of S. incisifolia show incision of the foUage es-

sentially like that of S. latifolia, the marginal lobes of S. incisifolia are more strong-

ly inflcxed than those of S. latifolia, the tips pointing almost directly toward the

midrib of the pinnule. The synangia are inserted one near the base of each marginal
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lobe and occupying a position directly beneath a lateral vein. Like the marginal

lobes, the synangia are also pointed toward the midrib. The morphology of this

ted

morphology of the pinnules, S. inchijoUa appears to be

fifoira. However, spore morphology of the two appears

sufficient to separate them as two entirely distinct species. Spores of S. lafif

1

1

1

cn-

thickness, while those of S, incisifoJia arc noticeably thickened on the outer

surfaces.

Of the remaining known species of Scolecopteris, S. Oliveri is the only other

one with monolete spores, and it differs from S. inchifoUa in the following respects:

Its pinnules, although minutely toothed, cannot begin to approach the deeply in-

cised -condition of our species; the spores of S. Oliveri have rugose exines, while

those of S. inchifolia arc smooth; the hirsute and ramental indument of S. Oliveri

is lacking in our species. For these reasons, in addition to the difference in dim
sions of the fructifications, we feel justified in recognizing our specimens as distinct

from S. Oliveri,

Ahhough the material upon which this description is based is inferior in pres-

ervation to any other described specimens of Scolecopteris, and the number of

specimens found as yet is not great enough to provide as complete an insight into

the morphology as has been realized in the study of other species, the small bilateral

spores and the incised foUagc comprise a combination of characters not yet known
to exist in any other species. For this chief reason, these fructifications appear to

constitute a distinctly new species of Scolecopteris, The species is named with
reference to the margination of the pinnules.

Specific Diagnosis: Synangia consisting of 4, sometimes 3, sporangia reaching

.75 mm. in length and .36 mm. in width; sporangia blunt to acute at the apex,

attached basally to a stout synangial pedicel, but free above; outer surfaces of

walls thicker than the inner; dehiscence by means of a longitudinal cleft along the

Innermost surface of the wall. Pinnules averaging 5 to 6 mm. in length and 2

mm. in width (exclusive of the strongly inflcxed margins) ; margins deeply incised,

with a single synangium inserted near the base of each marginal lobe and directly

beneath a lateral vein; lobes averaging .34 mm. In width. Spores monolete, to

22 /i long and 14 /x wide, with thick walls and smooth exines.

Age: Des Moines Series of the Pennsylvanlan.

Locality: Urbandale Mine, Iowa.

Type Slides : #1709-1712.

Scolecopteris major, sp. nov. (figs. 42-46).

This description Is based upon the fructification content of a single small coal-

ball slab from the Urbandale locaUty. Although the slab originally measured only
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approximately 6X6X1 cm., it was found to contain numerous fructifications

which are specifically distinct from other previously described species of Scolecop-

terh, and in an excellent state of preservation. The spores, however, are for the

most part poorly preserved, and recognizable foliar remains to whicK the fructifi-

cations might be attributed are entirely lacking.

The synangia arc composed of only four sporangia, except In one case where

a single synangium with five sporangia was observed. The length of the synangia

reaches 3 mm. (including the pedicel). In transverse section the fructifications

are roughly circular, attaining diameters of about .90 mm. In all cases, tlie fruc-

tifications, although apparently mature and almost devoid of spores, have main-

tained a close apprcsslon between adjacent sporangia.

The pedicel is short and broad, measuring approximately .3 5 X -60 mm. m

the specimens In which this portion was still intact (fig. 44). It is possible, liow-

ever, that the length may have been greater, since the actual attachment to foliar

tissue has not been observed. The pedicel is not known to contain vascular

elements.

Individual sporangia arc remarkable for their extreme lengtb. They average

more than 2 mm. long, and one specimen has been found which measures 2.9 mm.

long. In transverse section they appear much as the four equal segments of a

circle, with the two lateral walls of each sporangium creating an angle of approxi-

mately 90 degrees. The width of the sporangia is greatest near the proximal ends,

reaching .60 mm.; it gently decreases toward the distal ends, resulting In very

acute apices (figs. 43 and 44). The outer walls of the sporangium are at least two

cells thick, the thickness Increasing toward the distal ends. The lateral or inner

walls are composed of only one layer of cells, elongate in the direction of the long

axes of the sporangia. The cells of the Inner sporangial walls have lost their walls

on the surfaces facing adjacent sporangia. In this respect the synangia, as seen In

transverse section, resembles S. ioweinh except for the number of sporangia con-

tained. The transverse aspect of the fructifications Is illustrated in fig. 42. Here

the longitudinal slits of dehiscence may be noted as openings at the Innermost

portions of the sporangial walls (i.e., at the right angle created by the two lateral

walls) .

Multicellular hairs reaching 300 ^ In length are found on the outer sporangial

walls. They are most thickly aggregated at the apices of the sporangia, their

number decreasing gradually toward the bases. In fig. 46 two such hairs are seen

in high magnification.

The majority of our specimens were preserved after the spores had already

been shed. However, several sporangia with portions of their spore masses intact

have been found. In general, the spores are round and large for this genus, the

diameters ranging from 45 to 5 5 fx. The exine is characterized by a rather coarse

reticulate sculpturing, and triradiate ridges are present in the better-j>reserved

specimens (fig. 45).
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Although associated foliar remains are not distinguishable, these fructifications,

judging from their general orientation, seem to have been preserved in their natural

position. They are nearly all oriented in the same direction and very closely

crowded (fig. 42), For this reason it seems safe to assume that these fructifica-

tions, like those of S. iowensis, were borne in more than one series on each side of

the midrib of the pinnule.

A comparison of S. major with the other known species of Scolecopferis reveals

several significant differences, the most notable one being the size of the sporangia.

The species most closely approaching S, major in sporangial dimensions is the

English species S. OUveri Scott. However, the average difference In length of

sporangia Is approximately 1 millimeter. In addition, the small bilateral spores of

S. Olii'criy in contrast to the large trilete spores of S. major, lend much further

weight to a specific distinction between the two.

Of the remaining species of Scolecopferis, none approaches S. major in size.

The sporangium is up to 1.6 mm. longer than that of any other species, which

constitutes a large difference in consideration of the generally small size of the

fructifications. In spore size, S. major seems to occupy a position Intermediate

f Although the spores are somewhat

smaller than those of S. iowensh, from the standpoint of morphology and exine

sculpturing, they correspond more closely to those of that species. It seems indeed

that the closest relationship of S. major lies with S. iowensh. As has been previ-

ously pointed out, single sporangia of the two species appear extremely similar as

seen In transverse section. Furthermore, if the assumption that the synangia of

S. major were borne In more than a single series on each side of the midvein should

ultimately be proven to be a correct one, the relationship between the two species

will be materially strengthened. However, the presence of hairs on the fructifica-

tion, the almost exclusive predominance of synangia with only four component

sporangia, and the great size of S. viajor serve as sufficiently distinctive characters

to warrant its recognition as a separate species. The specific name S. major Is

proposed, In reference to the large size of the fructifications.

Specific Diagnosis: Synangia consisting of 4, rarely 5, sporangia basally at-

tached to a short pedicel. Sporangia from 2.10 to 2.90 mm. long, averaging .50

mm, in width; outer walls thickened. Inner walls thin; dehiscence by means of

longitudinal clefts along the inner sporangial wall; multicellular hairs reaching

300 /x in length produced on outer sporangial walls. Spores round, from 45 to

55 /x in diameter, with triradiate ridges and coarsely reticulate exines.

Age: Des Moines Series of the Pennsylvanlan.

Locality: Urbandale Mine, Iowa.

Type Slides: #1713-1717.
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Eoanglopteris Andrewsii, gen. et sp. nov. (text-fig. 2; figs. 47-53).

The marattiaccous fructifications dealt with thus far in this paper are those

which display radially symmetrical arrangement of the sporangia. The opinion

expressed by various authors that this type of fructification represents the arche-

type In the Marattiaceae has indeed been strengthened by the results of this study.

There Is no apparent reason to doubt the validity of such an opinionj considering

the great predominance of radial sorl in the Carboniferous rocks in which the

oldest known members of the Marattiaceae arc found.

At this point it seems desirable to present a cursory survey of the living

Marattiaceae from the standpoint of soral morphology. Of the seven living genera

of this family, only one produces radial sori (Cbrisfensenia) , All other living

genera produce fructifications which display linear or bilateral symmetry. The
predominance of linear sori among the living Marattiaceae, as opposed to the

predominance of radial sori among the Carboniferous representatives of the family,

poses the following questions: When did the linear sorus first appear on the scene?

How did it evolve? It is known that the Unear sorus was already well developed

P

pecopfcris Grand'Eury in the European
Coal Measures Indicates a very early origin for this type of fructification.

Wh

In the genus Eoangioptcris we find a fructification with linear arrangement of

sporangia, but with certain characters strongly reminiscent of Scolccoptcrh.

of certain of the Hvlng marattlaceous genera were derived cannot be conclusively

stated at this time. It appears to represent a step In that direction, however, and

the matter will be discussed in detail in the phylogcnetic section at the end of this

paper.

Numerous scattered fragments of this fructification have been found in coal

W
Wh

the majority of the fragments studied consist of only a single sorus, six specimens

have been found which contain more or less complete fertile pinnules (WCB 43 7A,
442, 501, 502, 679).

Although Eoangioptcris lacks the predominant radial sori such as found in the

fossil genera Scolecoptcris, Ptyc/jocarpiis, and Cyathotrachns, it agrees struc-

turally with those living marattiaccous genera whose fructifications are hnear and
free-sponanglate (Archangiopfcris, Anghpter/s, and Macroglossum),

The number of son produced by a single pinnule ranges from 12 to 18. They
lie closely spaced and parallel to each other on the dorsal surface of the pinnule,

extending from the midrib as far as the inflexed margin. Their linear axes create

an angle of approximately 40 degrees with the midrib, the angle of divergence from
the perpendicular being toward the apex of the pinnule. By serial peels of the

specimen found in WCB 442, it has been established that the sori lie directly

beneath and parallel to the lateral veins.
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The sori are attached to the pinnule by fleshy receptacles (figs. 48, 51) com-

posed of undifferentiated isodiametrlc cells averaging 75 /x in diameter. Figure

51 represents a sorus sectioned through its long axis in the plane parallel to the

long axes of the sporangia; here the receptacle is shown to be approximately half

as deep as the length of the sporangia, with tlie point of attachment to the pin-

nule somewhat shorter than the total length of the sorus, which ranges from .90 to

1.3 5 mm. The sori average about .45 mm. in width. The receptacle is not

vascularized.

The number of sporangia in the sorus ranges from five to eight, the sori with

fewest sporangia being found nearest the distal end of the pinnule. The bases of

the sporangia arc shallowly immersed in the tissue of the receptacle, but beyond

this point of attachment there is no organic connection between adjacent sporangia.

A transverse section througb the basal portions of the sporangia (fig. 49) shows

them to be oval and approximately .25 mm. in diameter, with the receptacular

tissue distinguishable between sporangia. A section taken above the point of at-

tachment to the receptacle (fig. 50) shows the sporangia to be roughly triangular

in transverse section; in longitudinal section (fig. 51) they are elongate and pyri-

form, with the greatest width near the point of attachment to the receptacle. In

length the sporangia range from .75 to .90 mm., those in the center of the sorus

being slightly longer than those at either end. The sporangia of a single sorus are

arranged in two rows, each containing up to four sporangia. The rows are cither

directly opposed or slightly enmeshed in each other, much as the teeth of two gears.

Although preservation of the sporanglal walls is not as complete as desirable,

it is evident that they are composed of at least two layers of cells. The outermost

cells are thick-walled and contain a dense black substance very similar to that ob-

served in the corresponding tissue of Scolecopferis iowensis. The inner cell walls

are usually thinner than the outer.

Dehiscence (fig. 50) occurs by means of a longitudinal cleft along the inner-

most wall of the sporangium, the opening extending from the apex of the

sporangium to its point of attachment. In details of dehiscence and cellular

structure of the sporangial walls the sporangia of Eoangioptcris are strongly rem-

iniscent of those of ScoJecopteris ioivenm—so much so, in fact, that single isolated

sporangia of the two fructifications would scarcely be distinguishable, discounting

the slight discrepancy in size.

Most of the spores are badly crusbed, but their salient features have been de-

termined from a few well-preserved specimens. The spores are spherical, with

quite thick walls, and range from 45 /x to 60 /x in diameter. The exine shows

faint triradiate ridges, but Its outstanding feature lies in the nature of the sculptur-

ing. In fig. 52 the exine is seen to be marked by numerous closely spaced, roughly

circular pits averaging 4 /x in diameter. The spore output was apparently low,

each sporangium having produced a maximum of approximately a hundred spores.

The pinnules range from 7 to 9 mm. in length and from 2.50 to 3 mm. in

width. The distal ends are usually somewhat narrower than the proximal. Th
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a
a'

C
D

Tcxc-fig. 2. Reconstruction of Eoangiopterh Andrewsii: A, lower surface of a portion of a
pinnule with four synangla attached, the two lower synangla having been transversely sectioned;
JJ, transverse section through the pinnule and two synangia, receptacle shaded; C, left, a section of
synangium taken through plane a-a' of B (approximately same sectional plane as shown In fig. 49);
Cj right, approximately the section shown in fig. 50; D, section through plane b-b' of B (approxi-
mately the same as shown in fig. 48),
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margins are strongly inflexed, appearing as a more or less continuous line of tissue

surrounding the fructifications when seen in sections that have been made In a

plane parallel to and below that of the lamina. In the light of our present

knowledge of the fossil Marattiaceae we may conclude that these pinnules rep-

resent the ultimate divisions of a several-times compound frond belonging to the

Pecopteris group. Further evidence In support of this opinion Is seen in the vascu-

lar anatomy of the specimen shown In fig. 53. This represents the midrib of a

pinnule, sectioned transversely. The outermost tissue consists of large collcnchyma-

llke cells, with a few outstandingly large ones, possibly of secretory nature, Inter-

spersed among them. The Inner zone consists of several layers of smaller, thin-

walled cells surrounding a horseshoe-shaped vascular strand (fig. 53a) whose open

ends point adaxially. The shape of the vascular strand suggests this pinnule to be

the ultimate division of a Stipifoptcris or some closely alUed psaroncan petiole con-

taining a horseshoe-shaped leaf trace.

A few multicellular hairs, ranging to .20 mm. In length, have been observed

on the midrib of the pinnule (fig. 53b).

A reconstruction of Eoangioptcris is presented in text-fig, 2.

The linear, free-sporanglate sori of the genus Grand'Eurya Stur, from the

Permo-Carbonlferous of Autun, are quite similar to those of Eoangioptcris. In

Grand'Euryay however, there is no evidence of a receptacle, the sporangia being

sessile on the pinnule. This difference presents a close parallel to the generic dif-

ference between Scolecopteris and Asterotheca,

Only two other linear marattlaceous fructifications are known which closely

approximate Eoangioptcris in age. They are Danaeitcs Gocppert^^ from the Eu-

ropean Coal Measures, and Parapecopteris Grand'Eury from the Upper Carbonif-

erous of Card and St. fitiennc. However, their sporangia are laterally fused, "while

those of Eoangiopteris are entirely free from each other. Another major difference

is the mode of attachment to the lamina; in Eoangiopteris the sorl are elevated

from the surface of the lamina by a receptacle, while, at least in Danaeitcs, they

are sunken within the foliar tissue. These differences correspond closely in magni-

tude to the generic differences between the fructifications of such living marat-

tlaceous genera as Danaca and Angiopteris.

A survey of the remaining known linear sori found among the fossils reveals

none with which Eoangioptcris might be considered congeneric. A superficial

examination of the Permian genus Chansitheca Rege (for a full account see Halle,

1927), which is known from compressions only, reveals a rather close similarity

to Eoangiopteris, from the standpoint of general shape and distribution of the

sori, Chansitheca^ however, has sporangia with well-defined annull, for which

reason Halle ascribes to the genus a close affinity with Oligocarpia rather than with

any marattlaceous entity.

*^^The generic name implies a relationship with the modern genus Danaca. This implication has

not met with credence, however, because of the lack of sufficiently detailed illustrations.
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P
here the alliance is obviously one with the modern Maraitia, since the fructifica-

tions consist of two rows of fused sporangia, the whole structure opening much
as the shell of a bivalve.

The upper Triassic fructification Danaeopsis Heer (also known only as com-
pressions) consists not of fused sporangia, as might be inferred from the generic

name, but of two rows of free sporangia extending from tlic margin to the midrib

of the lamina. Discounting the great differences in size of the pinnules and num-
bers of sporangia in a single sorus, Danaeopsis resembles Eoangtopteris almost as

closely as does the previously mentioned genus GramVEurya. The salient differ-

ences, however, are sufficiently obvious that confusion of the two genera is

unlikely.

Among the living Marattiaceae with linear fructifications, the genera Macro-
glossunty Archangiopteris, and Angioptcris possess free sporangia, in which respect

they resemble Eoangiopterh. While the fossil record is not yet sufficiently com-
plete to allow us to draw incontestable conclusions as to phylogenetic series in the

Marattiaceae. it sef^ms r^n<;nnnhl^ tn rnncMr-r i-Viic 4r^^^r\fln^t\r^r^ or ^*^ !^*-rt«-^^rt^!^^«

of today as typified by Angiopteris.

spora

Pt
is proposed. The generic and specific characters of E. Amhewsii are summarized
in the following diagnoses:

Generic Diagnosis: Sori linear, consisting of several exannulate sporangia ar-

ranged in two opposed or slightly intercalated rows, and inserted by fleshy recep-

tacles along lateral veins on dorsal surfaces of pecopterid pinnules; sporangia free

from each other, with bases slightly sunken in receptacular tissue; dehiscence by
longitudinal clefts along inner sporangial walls.

Specific Diagnosis: Pinnules measuring 7-9 X 2.50 to 3 mm., bearing 12 to

18 sori .90 to 1.35 mm. long, with 5 to 8 sporangia per sorus. Sporangia .75 to

.90 mm. long, tapering from basal diameters of ,20 to .30 mm, to bluntly acute

apices; walls generally 2 cells thick. Spores round, with triradiate ridges and
measuring 45-60 /^ in diameter; exine with circular rericulations approximately

4 /t in diameter.

Whil

Phylogenetic Considerations

T. THE PROBLEM: THE ORIGIN OF THE MARATTIACEAE

e the specimens described in the foregoing pages have added to the speci-

ation of known fructification genera, to a clearer understanding of the nature of
previously described species, and to the Carboniferous flora of the United States,

their significance is not limited to those phases of paleobotany. It Is the aim of
paleobotany to fill in the numerous gaps in our understanding of plant evolution.

The problem of the origin of the Marattiaceae has interested me for some few
years, because they seem to have appeared upon the scene very suddenly during
the Upper Carboniferous, leaving but few clues as to the nature of their pro-
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genitors and the processes involved In their emergence as a well-defined and highly

evolved fern group.

The problems of fern phylogeny are most successfully solved through com-

parative studies of the fructifications. Fortunately there was an ampUtude of

fructification specimens available for this investigation, and through their study

several important points in connection with the phylogeny of the Marattiaceae

have been brought to light.

II. THE "PHYLETIC SLIDE"

Studies of the various fern groups have shown that marginal or terminal

fructifications are primitive, while those occupying a superficial position are ad-

vanced. The "phyletic slide," or migration of the sorus from the marginal to the

superficial position, is a phenomenon which is known to occur independently in

several groups of living ferns (see Bower, Vol I, Chap. XII) ; it entails series of

forms which display characters intergrading between the two extremes of soral

position. While such series have greatly facilitated the understanding of family

relationships, their presence has injected a great measure of difficulty into the task

of drawing clear-cut hnes of distinction between several of the families. In fact,

the net result has been an extremely involved "phyletic bush" (see Bower, Vol III,

p. 2), containing intergrading and poorly defined families, with the Polypodiaceae

(representing perhaps the epitome of polyphylesis and "indefinabiUty" when con-

sidered as a single "family") occupying the most advanced position. This does

not, of course, hold true for all the fern families, for at the base of the ''bush*',

the eusporangiate families (Ophioglossaceae and Marattiaceae) present no diffi-

culties when the "bush" as a whole is viewed. By virtue of their massive exan-

nulate fructifications alone these two families occupy the two basal branches of

the "bush"; furthermore, they are readily separable from each other by the position

of the fructifications, those of the Ophioglossaceae occupying the primitive mar-

ginal position, and those of the Marattiaceae being borne superficially as clearly

circumscribed sori, usually synangiaL In succeeding pages an attempt will be

made to explain the derivation of the superficial position of marattiaceous son.

III. THE FOSSIL MARATTIACEAE

Marattiaceous fructifications are abundant in American coal balls from num-

erous localities. The lack of comprehensive and critical studies may be attributed

to their small size, and it is very likely that many interesting specimens have been

overlooked on this account.

Prior to the discovery of the pteridosperms, paleobotanlsts treated these fossils

as archaic members of the Marattiaceae. Following this important discovery,

however, the undeniable hkenesses between the fossil and living fructifications

came to be considered of less importance than the rather vague supposed likenesses

between the marattiaceous fructifications and those presumed to be pterido-

spermous. Many attempts have been made to link these two unrelated groups upon
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Insufficient evidence. Kidston (1925) expressed this viewpoint in his exhaustive

work on the British Carboniferous flora:

In Acitheca, individual sporangia agree so closely with the microsporangia of TcUinglum,
that the affinities of Aciiheca seem to be Ptcridospermous. If, then, this opinion as to the
systematic position of Acithcca Schimpcr be correct, I do not see on what ground Astcrothcca
Presl and Sroleropfcris Zcnk. can be excluded from the Pteridospcrms,

It would therefore appear that the evidence in support of the occurrence of the
Marattiaccous Ferns in Carboniferous times rests on supposition rather than on satisfactory
proof. This statement may be thought too strong, but what has been learnt in regard to
Ptcridospermous microsporangia has undoubtedly weakened the grounds on which the belief
in the existence of Carboniferous Marattiaccous Ferns was founded.

Evidence Relating to the Marattiaceous Affinity of the Fossil Fructifications

1. A Comparison of Ptcridospermous Microsporangiate Organs and Marattiaccous

Fructifications,

All fructifications suspected of ptcridospermous affinity resemble the marat-
tiaccous fructifications only in their cxannulate and sometimes synangial features

(which are also found among the coenopterid fructifications, those of Sfauropferis

and Chorionoptcris being exannulate, while those of Coryneptcris and Chorion-
opteris are synangial). Other characters, however, if compared critically, seem to

invalidate these similarities as grounds for seriously considering such forms as

Scolccoptcris and o These are;

a. Size and Complexity,—Wh
lengths of more than two millimeters, the majority of the apparently ptcrido-

spermous male fructifications (Dolcrotheca, Potoniea, Whittlescya, etc.) arc huge
in comparison; there is also a corresponding difference in spore sizes. Furthermore,
the marattiaccous fructifications are structurally simple compared to the extremely
complex organization of the fructifications mentioned above (see Halle, 1927;
Schopf, 1948).

b. Manner in which the Fructifications are Borne.—In all instances where a

closer compatibility of sizes can be demonstrated (Telangiiim and Crossofheca)

,

the apparently ptcridospermous fructifications are borne cither terminally (this

holds true for the larger forms, also) on naked frond ramifications or marginally
on more or less peltate receptacles which terminate the ultimate frond divisions.

All the known marattiaccous fructifications, however, are borne superficially on
pinnules which show no difference from the sterile ones. There is no kno fznown
instance of a ptcridospermous microsporanglate fructification being borne super-

ficially on monomorphic foliage.

c. Associations and Anatomical Evidence.—The following Intimate fructifica-

tion-foliage associations are known to occur: Crossotheca and Sphenopteris (An-
drews and Mamay, 1948); Goldenbergia and NeuropteriSy Whittlescya and
Alethopteris, Potoniea and Neuropteris (Halle, 1929, 1933); Dolerotheca and
Alethopteris (Schopf, 1948). There Is good evidence for the ptcridospermous
affinity of the foliage genera mentioned above, and while association alone cannot
always be held as conclusive evidence, Schopf (1948) has pointed out significant

histological similarities between Dolerotheca fructifications and Mednllosa stems
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and petioles. On the other hand, Pecopteris foliage, upon which the marattiaceous

fructifications are borne, is known to occur in intimate association with Psaromm

stems. Furthermore, the u-shaped vascular strands of the pinnules upon which

these fructifications are borne suggest them to be ultimate divisions of a stipitop-

terid psaronean petiole.

2. A Comparison of Fructifications of the Living and Fossil Maraftiaceae.

The following significant points of similarity are demonstrated by a comparison

of the living and fossil members of this family:

a. There is a close similarity in sizes of the fossil and living fructifications

and spores.

b. In both the living and fossil Marattiaceae, the fructifications are in the

form of definitely circumscribed sori, either free-sporangiate or synangial, radial or

linear. The similarities between Ptychocarp7is (fossil) and Christeiisenia (hving)

and between Eoangiopteris (fossil) and Angiopteris (living) are much closer than

any which can be demonstrated between the fossil marattiaceous sori and any sup-

posedly pteridospermous fructifications.

c. In both the living and fossil Marattiaceae the sori are restricted to a super-

ficial position, and the foliage is monomorphic (only in the living genus Danaea

Is there anything approaching the dimorphic condition).

d. Psaroniiis stems, which are frequently found in Intimate association with

fertile Pecopteris foliage, show a close anatomical similarity to the living marat-

tiaceous genus AngiopteriSy and cannot be confused with any known pterido-

spermous stem. Furthermore, the u-shaped trace of the psaronean petiole

Stipitopteris is quite similar to the traces found in fertile pecopterid pinnules.

It is my opinion that the foregoing evidence, if carefully considered, should

lead to the conclusion that the existence of a well-defined group In the Paleozoic,

corresponding in a remarkable fashion to the living Marattiaceae, cannot be reason-

ably denied. Furthermore, efforts made in respect to this group should be directed

toward the solution of problems bearing upon their poorly understood phylogcny

rather than attempting to correlate them with the ptcrldosperms on slender threads

of evidence.

IV. A PROPOSED EXPLANATION OF THE ORIGIN OF THE MARATTIACEAE

The following facts with reference to the fossil Marattiaceae become Increas-

ingly important:

1, The fossil fructifications are essentially identical with the living ones;

evolution of the fructifications had apparently reached its peak during late

Paleozoic times and then leveled off.

2. The superficial position of the sorus, considered to be the climactic evo-

lutionary result, had been well established in the Marattiaceae by Upper Carbonif-

erous times.

Tentatively accepting the Marattiaceae as derivatives of some branch of the

coenopterids, It seems likely that various stages in the migration of the sorus to
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the superficial position might be sought in the coal balls, since the two groups

were contemporaneous during at least part of their respective geological histories,

and fructifications of both groups are frequently found within the same petri-

faction. In searching for intermediate forms, then, we would look for either

coenoptcrid fructifications showing tendencies toward the marattiaceous types

(massive sporangial walls, synangia, or otherwise closely circumscribed sori) and

occupying a terminal or marginal position, or for marattiaceous fructifications

occupying marginal or only slightly superficial positions on the lamina.

A. A RrviFw OF Coenopterid Soral Morphology

In the following brief review of the outstanding aspects of some of the known
coenopterid fructifications, we shall follow the sequence which Bower (Vol. II,

p. 39) suggests to represent a fine of soral evolution among the cocnoptcrids.

Beginning with the simplest type of fructification, that of Stauropfcrh (see

text-fig. 3A), we sec that the sporangia are massive-walled, exannulate structures

which are borne singly, each occupying the terminal position upon an ultimate

ramification of the plant, much in the same manner as the sporangia of Khyvia.

Continuing with the series, the sporangia of the fructification Etapferis (B and C)
appear singly in the terminal position, but are arranged into rather lax tasscl-like

groups, each group suggesting a derivation from a Sfajiropferis-like progenitor by

the aggregation of several individual sporangia. Although this concept is somewhat

confused by the appearance of a rather well-developed annulus in Efapfcrisj the

chief significance lies in the apparent tendency of the sporangia to become con-

densed into more intimate association with each other. A further continuation of

this tendency may be seen in the genus Corynepfcris (D and E), in which the

sporangia possess annuli much like those of Etapferis. However, the condensation

of the sporangia has been furthered to the extent that well-defined sori are present

in which the sporangia arc closely apprcssed. The sori are borne upon the margins

of narrow pinnules. This is the first appearance of a lamina in this series.

The culmination of the tendencies shown In this series appears in the fructifica-

tion Choriofiopfais (F and G). Although this fructification has been reported

but once, enough Is known of Its structure to afford the following significant

facts:
t

1, The fructifications are massive-walled synangial groups of four sporangia

each, with a continuous sheath surrounding the entire structure,

2. The fructifications are borne singly at the terminations of the lateral veins

of a narrow, fleshy pinnule; the pedicels and synangial walls were originally

described as "continuations of the tissues of the lateral veins." The synangia are

seen to extend from the tips of the foliar lobes; they may thus be termed either

mari^rjia! or tcrwhwl, depending upon whether the reference Is made to the lamina

or veins.
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A

D

E

C

F
a

Text-fig. 3. A, Stauroptcrh Oldhamia Binney, from Bower, after Mrs. D. H. Scott (approx.

X 50); B, C, Etapicris sp., from Bower, after Renault (B, approx. X 10, C, approx. X 20);

D. Coryncpteris Esscnghl Andrae, from Bower, after Zeiller (approx. X 10); £, Coryncptcrh

corallordes Gutbier, from Bower, after Zeiller (approx. X 5); F, G, Chorwnoptcrh glcichcnioides

Corda, from Hirmer, after Kubart (F, approx. X 9, G, approx. X 20).
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Although the fact that both annulate and exannulate sporangia are involved

in the above series seems to cast doubt upon its validity as a single natural sequence,

Its value hes in the apparent tendency of the fructifications to become aggregated

into compact groups which are ultimately borne on the margin of a distinct

1amina. Stanro^terh and Chorionobt

exannulate, thick-walled sporangia, represent the opposite extremities of one line

of development within the coenoptcrids, which leads to the Marattiaceae. The
intermediate members of this line are as yet unknown. The genus Coryneptcrisy

on the other hand, seems to represent a stage in still another series involving

annulate sporangia, which may have culminated in a gleicheniaceous form such

as Oligocarpia. Information concerning the development of the lamina in these

genera is totally lacking.

B. A "Phyletic Slide" Series

Referring back to the fructification Chorionoptcris y its salient features seem

to fulfill the quahfications for a progenitor of the Marattiaceae.^'^ The synangia

would be easily confused with a scolecoptcrid fructification if their relationship

with the coenopterid petiole Auacboroptcris were not known. The sporangia of

Cborionopteris are enclosed by a continuous synangial wall, a feature which is by
no means absent In the pecoptcrid fructifications. It is found in the genera

(fig. 34).

•Inn and PtycbocarpnSy and in young synangia of Scolccopferis incisifoUa

Since the chief difference between Scolecopteris and Cborionopteris^

then, lies in their relative positions on the lamina, we are faced with the problem
of demonstrating stages intermediate between the marginal and superficial posi-

tions. The species Scolecopteris incisifoUa and S. latifolia appear to represent such

intermediate stages; the evidence points toward migration of the sorus to th

superficial position in which proliferation of the upper tissues of the margin of a

chorlonopterid pinnule produced one like that upon which the two mentioned
species of Scolecopteris were borne.

The reader is now referred to text-fig. 4, in which a series of diagrams rep-

resenting marginal portions of fertile pinnules is presented. In A (Cborionopteris),

the synangial points of attachment are seen at the tips of the marginal lobes of the

pinnule, each one terminating a lateral vein. In B (hypothetical) the marginal

tissues have proliferated sUghtly; the inter-lobal embayments of the lamina are

still comparatively wide; but the synangial points of attachment arc now slightly

superficial. In C (hypothetical), the prohferation has continued, and the lateral

veins have extended slightly beyond the points of attachment of the synangia.

D represents a stage approximating the condition found in Scolecopteris incisifoUa

^^Bower (Vol. II, p. 39) states, in reference to Chorionoptcrh: "A 'phyletic slide* of the
sorus to the lower surface of a widening leaf segment .... would then give a soral state similar In
structure and position to that seen In the Marattiaceae."
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A B

C

y^\ /T\ A\ •/ 'ZM_:
E

Text-fig. 4. Illustrating a possible "phyletic slide" scries,

beginning with the coenopterid fructification Chorionoptcris and

resulting in the marattiaceous fructification Scolecopfcris. Shaded

circles represent the points of insertion of the synangia; broken

lines the original foliar margin shown in A.

)bteris latif The lobes are now propor-

tionately longer than wide, and the embayments of the lamina are quite narrow.

The synangia are inserted near the bases of the marginal lobes and the ends of the

lateral veins, and are now quite superficial in position. In E (hypothetical) the

lobes have undergone lateral fusion to some extent, a process which is culminated

in Fy in which the margin of the pinnule is essentially entire. This would cor-

respond to the condition seen in Scolecopterh iowcnsis or S. mhior.

Such a series may also be seen in the ontogeny of various genera of the living

Schizaeaceae. The young sporangia begin their development in a marginal position,

to be followed by a proliferation of the upper tissues of the margin of the lamina,

causing the matured sporangia to assume a superficial aspect. This may represent

the ontogenetic reflection of a phylogenetic series such as diagrammed in text-fig.

4, but involving annulate sporangia.

As seen in fig. 17 pteris latifoUa)

narrow marginal lobes seem quite definitely to be direct continuations of the upper

epidermal and hypodermal tissues which are characterized by their dense black
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cellular contents. This aspect may be best seen in fig. 22, a transverse section of

a single lobe. Although the lobes are quite discrete bodies, they are very closely

crowded, and it appears that their lateral fusion to form a continuous-margined

lamina such as that upon which S. ioweusis was borne, would present little evo-

lutionary difficulty. ^Thus the genus Scolecopferis is seen to contain forms (S,

latifolla and S. inchtfolia) which are intermediate between the marginal and super-

ficial conditions.

There yet remains one puzzling aspect of this hypothesis. Among the cocnop-

terld fragments present In American coal balls, the petiole Attachoropteris^ which

Is known to have borne Chorlonopteris fructifications, is found in numbers ex-

ceeded only by fragments of Botryopfcris. However, fructifications which com-

pare in detail with the original descriptions and illustrations of Chorionoptcris still

remain to be discovered In our petrifactions. Furthermore, although the stems

upon which Auachoropteris petioles were borne are still unknown, the compara-

tively large size of the petioles suggests an origin from a stem of such magnitude

that It could hardly escape notice. WTiat then are we to deduce from the total

absence of stems and fructifications in floras so rich in petiolar fragments? The
following suggestions are offered for consideration:

1. The close fundamental resemblances between Chorionoptcris and various

of the scolecopterid species suggests that they compose an evolutionary complex

of intcrgrading forms, and any or all of the intermediate forms presented in the

series shown In text-fig. 4 might be sought within either genus. The generic dis-

tinction would then depend upon the vascular anatomy of the supporting petiole.

2. Anachoropteris petioles, when seen In transverse section, display vascular

strands with similar structure to those of the psaronean petiole Sfipifoptcris, with

the exception of the position of the protoxylcms. They may in all likelihood be

ultimately proven to be borne on Psarrmws stems or upon stems of Intermediate

structure between Psaronius and certain cocnopterid stems. -^^

While the hazards of basing conclusions on the association of plant fragments

are fully realized the bulk of the evidence uncovered to date strongly indicates

a derivation of the fossil Marattiaceae from the anachoropterld cocnopterids, in-

volving the migration of the sori from the marginal to the superficial position, as

diagrammed In text-fig. 4,

V. EVOLUTIONARY POSSIBILITIES AMONG THE MARATTIACEAE

A. The Derivation of Linear Sori

Upon the basis of the evidence uncovered during this work, we shall now con-

sider the evolutionary possibilities within the Marattiaceae. One of the chief

remaining problems lies In the derivation of the linear sorus, now predominant

among the Hving Marattiaceae. Referring back to the description of Scolecopferis

^^Lenz (1942) wrote: "This p.iper is intended as a further contribution to the apparent relation-
ship between petioles described as Anachoroptcris and Stipitopicrh and fern stems described as

Psaronius and Caiilopterhy
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A

C

B

V

E F

Text-fig. 5. Illustrating a possible sequence in the evolution of marattiaceous

fungi: A, a typical astcrothecous fructification, with the usual uniseriate condition;

D, in which two rows of sori arc borne on each side of the midrib, (sometimes seen in

s'colecoptcris iowcnsis); C, linear sorus such as in Eoaiigiopteris resulting from fusion

of crowded radial sori such as shown in B. Expansion of the lamina might produce

either of the two conditions: D, in which the sori are situated near the margins and

away from the midrib (as in Ansiop/cm); or E, partial fission of the linear son

(sometimes seen in Danaca). Further expansion and fission might result in irregularly

distributed radial sori as seen in Chrhtcnsenia (F).
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iowensis, a radial sorus, and Eoatigiopteris Andrewsii, a linear sorus, certain sim-
ilarities may be noted between tbe two fructifications. Individual sporangia of the
two are similar in size, shape, and their dehiscence mechanisms. The tissues com-
prising the pedicel of S. ioji/ensis and the receptacle of E. Amhcws'ii are alike. Th
spores of the two compare closely in gross morphology, size, and sculpturing of
the cxine. The chief difference between the two lies in the radial

as opposed to the linear aspect of the other.

One feature of S. imccnsis that deserves particular comment Is that the fructi-

fications are sometimes borne in more than a single series on each side of the

midrib, resulting in an extremely crowded condition, as compared with the usual

aspect

unlseriate arrangement found in other species. f
of sori along a lateral vein; eventual fusion of the pedicels would result in a linear,

rcceptacular sorus such as that of E. Andrewsii. This process would allow for an
increased sporangial production and more efficient utilization of the Hmited space
provided by as small a pinnule as that which bore E. Andrewsii. While it is dif-

ficult to make a concrete statement concerning the evolutionary position of S.

ioii'cnsis within the genus. Its low spore output points to an advanced position
among the known species, and it seems that this Is in support of the fusion
hypothesis offered above.

"While it seems possible that Eoangiopteris was derived by fusion of radial sori

and may have given rise eventually to the modern free-sporangiate linear sori of
Avgiopfcris, Arcbangiopteris, and Macroglossum, the origin of the modern linear

sori with fused sporangia remains in doubt. Conceivably the sori of Banaca may
have evolved by a similar fusion of synangia of the Piycbocarpns type; an ac-
companying loss of the pedicel would result in a sorus similar to that of Danaea.

An interesting circumstance is to be noted in the relationship between pinnule
size and fructification morphology. While the fossil fructifications were borne on
very small, narrow pinnules and were crowded very closely together, the living

Marattiaccac have relatively large, wide foHar segments with numerous but un-
crowded sori. While the fossil sori are predominantly radial, the living ones -"--

predominantly linear; thus It seems that the expansion of the lamina was
companied by the development of linear fructification morphology, that is, fo a
certain extent. In this connection it is especially interesting to note that th.
modern genus Cbristcnsenia, considered to be the most advanced of the Marat-
tiaccac by virtue of its dorsl-ventral habit, small size, large scales, highly expanded
foliar segments and reticulate venation, produces radial sori which are very similar
to the fossil sorus Ptycbocarpus. Bower (1923) contends that the radial sori of
Cbristcnsenia have been derived through the fission of a linear sorus of the Danaea
type, accompanying an expansion of the lamina. Thus, if the proposed hypothesis
of soral fusion may be considered a reasonable one, It appears that evolution of the
marattlaceous sorus has undergone a complete reversal, with the archaic progenitors
and most recent derivatives displaying essentially the same sort of soral mor-
phology. This evolutionary sequence is diagrammed In text-fig. 5.

ac-
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(Loss of
synangial sheath)

CHORIONOPTERIS

\
(Pevelopmeftt of
central column^

SCOLECOPTERIS

(Loss of
pedicel)

CYATHOTRACHUS

(Development of
central column)

ASTEHOTHECA

PnrCHOCAHRJS

ACITHECA

Text-fig. 6, Showing two possible lines of derivation of asterotheceous fructi-

fications. Beginning with the coenopterid fructification Chorionopferis, the line of

development shown at the right involves development of a central column and results

in astcrothecous sori with fused sporangia. The line of development shown at the

left involving loss of the synangial sheath, loss of the pedicel, and development of

a central column, results in astcrothecous sorl with free sporangia.
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ManiUiaceae (superficial sorl)

Cofwo/>/fr/Jj' (marginal or terminal sori)

CHORIONOPTERIS

Text-fig. 7. A proposed phyletic chart of the Marattlaceae
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B. The Derivation of the Various Radial Sori

Returning to the fructification Chorionopteris, it appears that as a progenitor

for the asterotheceous fructifications, only a few minor evolutionary alterations

are necessary to produce the latter several types. These fall into two distinct

lines (see text-fig. 6).^^ Although A, B, C, and D involve free-sporangiate sori,

while E and F represent sori with fused sporangia, a complete series such as illus-

trated might have been accomplished within either the fused- or free-sporangiate

soral groups.

1. By retention of the pedicel and synangial sheath, along with the develop-

M

trachiis as an intermediate.

pi

types might be derived, depending upon the simultaneous retention or reduction

of the pedicel. By the development of a central column in a fructification of the

Asterotheca type, an AcithecaAikc: fructification might be derived.

The above evolutionary processes, along with that presented In text-fig. 4,

would result In the above-mentioned soral types, In the superficial position. It

thus appears that pedicellate sorl with fused sporangia represent the most primitive

type, with sessile, free-sporangiate forms advanced. (This is in direct opposition

to the series proposed by Graham (1934), in wl;ich sessile forms are considered to

be primitive.)

The Marattiaceae are proposed as having been derived from the coenopterid

ferns. Involving a "phyletic sUde" in which the coenopterid genus Chorionopterh

Is the primitive form (text-fig. 4). The superficial marattlaceous sori appear to

have developed along two distinct lines: those with fused sporangia placed at the

left of the vertical broken line, and those with free sporangia at the right (text-

fig. 6), Within each of these two groups are found both the primitive radial sori

(placed below the horizontal broken line) and the apparently derived linear sori

(above that line). Although Cfmstensema produces radial sori, It Is apparently

the most highly evolved form and consequently occupies the highest position

among genera with fused sporangia. All fossil genera are underlined in this chart.

While future work in the field of coal ball research will undoubtedly modify

the phylogenetic trends suggested in the foregoing pages and diagrammed in text-

fig. 7, such discoveries are eagerly awaited by the author with the hope that they

will greatly amplify our knowledge of the past history of this Interesting group

of ferns. Any criticisms or suggestions will be gratefully accepted.
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Explanation of Plate

PLATL I

Figs, 1—4. Bofryopfcrh fccHmla

Fig. \. A group of rlirec sporangl.i, sectioned longirudinally. The pedicel of the

sporangium at the left may he seen nt the top of the figure. Slide #1680, X lOU.

Fig. 2. Two sporangia, sectioned transversely. Note the annulus-like differential

thickening of the sporangia! walls. Slide #1680, X 120.

Fig. 3. A group of closely crowded sporangia, sectioned both transversely and longi-

tudinally. Slide #1680, X 53.

Fig. 4. Spores. Note the tetrahedral shape and triradiate ridge. Slide #1680, X 700.

Figs. 5, 6. Bofryopfrris spinosa

Fig. 5. Spore. Note the blunt spine-like projections. Slide #168 3, X 500.

Fig. 6. A group of loosely aggregated sporangia, sectioned both transverselv and longi-

tudinally. Slide #1683, X 451 ^

I
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• £

Explanation* of Plate

PI ATi: 2

Figs. 7, 8. Bafryopti'iis sl^hiosa

T^i*;- 7- A group of spor^ingin, the lari^cst one sectioned longitudinally. Note the
sliort pcdicc! at the upper right. Shdc #168 3, X 13 5.

Fig. 8. Two sporangia, ^sectioned transversely. Note the thin sporangia! walls, with
annulus-likc thickenings. Slide #1683, X 155.

Figs. 9, 10. Bo/ r)(}[}ft'ris illiiioc'tnis

Fig. 9. Spores, Slide #1685, X 1360.

Fig. 10. A single sporangium, sectioned transversely. Note the markedly difTcrential

thickening of the sporangial wall, which is a single cell in thickness. Slide #1686, X 165.

Fig. 11. Piychocarpus ntiifas Brongnlart. A single synangium, sectioned transversely.

it, bundle of receptacle; /?, its parenchyma; r, tapetun; J, spores; c, /, common envelope

of synangium. Figure and explanation from Buwcr, after Renault, X60.
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Explanation oi- Plate

PLATE 3

Cyiithi^tyachns aliissiinns

Fig. 12. A single synangium, sectioned K>ngitudin:iIIy. Note the hollow cup-Iikc
portion of the fructification, extending dis tally from the termination of the central
column (^0- Slide #1687, X 50.

Fig. 13. A single synangium, sectioned transversely through its hollow cup-like
portion, with spore masses intact, a, continuous synangial wall (compare Avith c, /, fig. II).
Slide #1692, X 60.

Fig. 14, Spores. Slide #1688, X 1300.

Fig. 15. A single synanglum, sectioned transversely through the central column.
rf, central column; h, synangial wall. Slide #1688, X 60.

Fig. 16. Two dehiscent synangia, sectioned transversely. Note that the sporangia
have separated from each other and display slits of dehiscence at their Innermost surfaces.

SHde #1688, X 70.
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EXPLANAIION OF PlaTE

PLATi: 4

Scolccopfcris la/
i
folia

Fii;. 17. Two pinnules, transversely sectioned, with attached synangia. Note the
broad, stroni;ly inflcxed margins of the pinnules. Shdc #1697, X 15.

Fii;. 18. A pinnule sectioned parallel to the plane of the lamina, with several synani;ia

shown sectioned transversely. Note the predominance of trilocular synan^ia, and the
dense bhick contents of the cells of the epidermis and hypodermis (a). Slide #1694,
X 18.

Fig. 19. A single pinnule and portions of the margins of two adjacent ones, sectioned
In a plane paralleling that of the lamina, but bel<nv the apices of the fructifications. The
penultimate midrib is shown at the upper portion of the figure. Note that the inflexed

pinnule margins arc dissected, appearing as series of separate crescent-shaped bodies with .

dense cellular contents, a, a single lobe of the pinnule margin. Slide #1694, X 16.

Fig. 20. Spore. Slide #1697, X 800.

Fig. 21. A single pinnule, sectioned in a plane parallel to Its midrib, but near one
**shoulder" of the pinnule, with the section intercepting several of the attached synangia.
The penultimate midrib is shown at the left, transversely sectioned. At the bottom of
the figure are shown transverse sections of the strongly inflexed marginal lobes, one of
which is indicated at point a. Slide #1696, X 17.

Fig. 22. Higher magnification of the lobe seen In figure 21, a. Note the epidermal
hairs and the dense cellular contents. Slide #1696, X 70.

Fig, 23. A single pinnule, sectioned parallel to the plane of the lamina. A portion
of the midrib and several of the lateral veins are shown, along with several synangia, sec-

tioned transversely near their bases. The hypodermis appears as a nearly continuous black
outline to the pinnule. Slide #1694, X 17.
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I

Explanation oi Plate

PLATE 5

ScaleCOpt eris in u cfisis

Fii;. 24. Transverse section of a pinnule, with fructifications attached. Note the
strong niiJrib and inflexed pinnule margins. Shde #169 8, X 3 6.

Fi^. 25. Spores. Note the reticulate exines and triradlatc rid^e. SHdc #1702
X 350.

Fig. 26. Transverse section of a synani,Mum containing six sporangia. Note the dense
cellular contents of the outer walls, and the thin inner sporangia! walls. Slits of dehis-
cence arc evident at the innermost portion of each sporangial wall. Slide #1702, X 74.

Fig. 27. Longitudinal section of a synangium, showing its pedicellate attachment to
the pinnule. Slide #1698, X 60.

Fig. 28. Portion of a pinnule, sectioned in a plane paralleling the lamina. At one
side of the midrib (n) are shown two closely appressed rows of synani^ia. Slide #1702
X 20.

' '
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Exri^ANAHON of Plate

PLATE 6

Scolccopicris minor Ht>skins var. jhinifolitr Mnniay

Fig. 29. Transverse section of a pinnule with two synangia attacheJ. Note tlic

stroni; midrib and inflexcd pinnule margins. Slide #1704, X 66.

Fig. 30, Spore. Note the triradlate ridge. Slide #1703, X 1650.

Fig. 31. Transverse section of a synangium containing five sporaniMa. Slide #1708
X 66.

Fig. 32. Pinnule sectioned In a plane paralleling the plane of the lamina. The mid-
rib (a) is seen departing from the penultimate midrib (b). To the right of the pinnule
midrib, several lateral veins are shown; to the left, five synangia are shown in transverse
section. Slide #1706, X 20.

'

'

Fig. 3 3. Longitudinal section of a synangium, showing the pedicellate attachment t

the lamina. Slide #1708, X SO.
o
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MISSOURI

Explanation oi Plate

PLATE 7

Scolccopfcris hii hifolia

V\^. 34. Portion of a pinnule sectioned in a plane parallel to the midrib and at right
nni^les to the plane of the lamina (this approximates the section shown in diagram C,
text-fig. 1). The lamina proper is shown at the upper portion of the figure {a) \ below
this are shown four synangia, transversely sectioned (/?) ; below the synangia are several
of the inrtexed lobes of the pinnule margin (r). Slide #1709, X 45.

Fig. 3 5. Two immature synangia, longitudinally sectioned. Note the vascularized
pedicels {a). Slide #1709, X 55.

Fig. 36. Transverse section of a lobe of the pinnule margin. Slide #1709, X 100.

Fig. 37. Pinnule sectioned in a plane parallel to that of the lamina. (For clarifica-
tion see fig. 3 8.) Slide #1712, X 18.

Fig. 38, Line drawing of the pinnule section shown in fig. 37. A portion of the
midrib is shown nt the right. The Inflexed pinnule margin at'the upper portion of the
drawing is shown as a continuous tissue, with portion of a synanglum attached (j). The
opposite margin has been sectioned in a slightly lower plane, and Is seen to be dissected.
A marginal lobe Is shown at point b.

Fig. 39, Spores. Note the thick spore walls. Slide #1711, X 1000.

Fig. 40. Longitudinal section of a synanglum. Slide #1711, X 75.

Fig 41. Transverse section of two synangia, each containing four sporangia, a. In-
flexed lobe of pinnule margin. Slide #1711, X 55.
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Explanation or Plate

es

PLATE 8

Si'oIcLopfcris major

Fii;. 42. TranM'crsely sectioned syn:ingla, cacK containing four sporan.i^Ia. Note the
thick outer walls of the sporangia and the slits of dehiscence nlong the innermost surface
of the sporangia. Slide #1717, X 50.

Fig. 43. Longitudinal-transverse section of a synangium. The two sporangia in the
upper portion of the figure are shown in transverse section; the two remaining sporangia
are shown In a three-dimensional (longitudinal-transverse) view. Slide #1717, X 50.

Fig. 44. Longitudinal section of a synangium. Note the short, thick pedicel. Slide
#1714, X 36.

Fig. 45. Spores. Note the thick triradiatc ridge. Slide #1713, X 450.

Fig. 46. Apex of a sporangium, showing two multicellular hairs attached. Slide
#1715, X 100.
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EXPLANAIION OF PlATE

PI ATF 9

Eoan^'ioptivis AfiJrcusii

Fig. 47. A pinnule sectioned In a plane parallel to that of the lamina, and slightly

below it. The midrib (n) and several synangia are shown. Slide #1723, X 20.

1 ig. 48. Two synangia. d, inflexed pinnule margin; b, receptacle of synangium. (For
clarification of this section sec text-fig. 2, D, which approximates the section shown in

fig. 48, represents a section cut through plane h-b' of diagram B.) Slide #1720, X 54.

Fig. 49. Transverse section of a synangium. a^ receptacle. (For clarification of

this and fig. 50, see text-fig. 2, C, which represents a section taken through plane ^-/r' of
li. The receptacle is stippled.) Slide # 1723, X 52.

Fig. 50. Transverse section of a synangium, taken in a plane above the receptacle.

Note the slits of dehiscence along the innermost surfaces of the sporangia. Slide #1719,
X 53.

•

Fig. 51. Longitudinal section of synangium. a, receptacle. Slide #1722, X 40.

Fig. 52. Spore. Note the reticulate exine. Slide #1719, X 370.

Fig. 5 3. Transverse section of a pinnule midrib, a, u-shaped vascular bundle; b,
multicelluhir hair. Slide #1726, X 50.
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THE AMERICAN SPECIES OF SARCOSTEMMA R. BR.

(ASCLEPIADACEAE)^--

RICHARD W. HOLM'*

As subjects for monographic study the Asclcpiadaceae have been rather gen-

erally neglected since the beginnings of taxonomy. This may have been due, in

part perhaps, to their minor economic importance and to the impression that genera

In the family are easy neither to define nor to determine. A more important factor,

however, has been the prevalent opinion that the flowers are so complex morpho-

logically as to render the plants very difficult to study. One cannot deny with

candor that these points are well-taken, but the result has been that no satisfactory

general account of the family exists, making identification extremely arduous.

Many ill-correlated small genera have been described because of their presumed

uniqueness; and the vast potential of absorbing morphologic and ecologlc topics in

this interesting group has not been appreciated.

I was led to consider the Asclepiadaceae because of my Interest In their adapta-

tions for insect pollination and the bearing which this has on their phylogcny. It

is remarkable that the pattern of evolution and the taxonomlc difficulties en-

countered in this family and In the Orchidaceac are very similar. Except for certain

differences which will be discussed below, these two families, the most specialized

for insect pollination In Dicotyledoncs and Monocotyledoncs respectively, show

similar developments in floral structure, aggregation of the pollen into pollinla, and

a bewildering array of forms which almost defy classification. In many respects,

however, the Asclepiadaceae are much the more specialized with regard to structure

of the pollinium and the method of pollination. And their floral evolution, though

to a certain extent parallel with that of the orchids, has been along slightly dif-

ferent lines. For example, the Asclepiadaceae are constructed upon a basic pattern

of actlnomorphy, In contrast to the strongly zygomorphic orchids. To what

*An investigation carried out in the graduate laboratory of the Henry Shaw School of Botany of

^X^ashingto^ University and submitted as a thesis In partial fulfillment of the requirements for the

degree of Doctor of Philosophy.

*«- Instructor in Biological Sciences at Stanford University, Stanford, Calif.

Issued December 15, 1950.
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extent can wc attribute these similarities and differences to the intimate relationship

between the plants and their insect pollinators?

It soon became apparent that a study of these subjects can only be based on a

dependable taxonomic system and a clear understanding of the morphology of the

structures involved. With these points In mind, an investigation of Sarcosfcmma
was undertaken as an introduction to the complexities of tropical American
Asclcpladaceac. Not without a thorough review of all the genera, however, can
the Ideals of a sound morphology and taxonomy be realized, and it is not suggested
that this account of one genus Is more than an introduction to a program that

would require years of study to complete.

Sarcostemma probably has been the least neglected of the genera In Its alliance,

for the plants are attractive both scientifically and csthetically. In the New
World, the species are vines with umbelliform or racemiform inflorescences of
fragrant, showy flowers. The flower, with the waxy corona bladders in the cen-
ter, somewhat resembles that of the wax plant, Hoya, In those species with rotate

corollas. The species of the group formerly assigned to Pbilihcrtia, which have
campanulate flowers, were often cultivated In English greenhouses of the past
century. And still fairly common In collections of succulents are the leafless

African and Asian species, which occasionally produce clusters of yellow or green
flow ers.

World

Wor
synoptlcally. Unfortunately, the paucity of specimens and the general nomcn-
clatural confusion of the Eastern Hemisphere species make It impossible to
gain any understanding of their relationships, or even to estimate the num-
ber of species involved. It is possible that the evolutionary development of
these species of the drier parts of the tropical and subtropical regions of the Old
World has been along different lines from that of the New World forms. At any
rate, many rather obscure genera are confused in the literature, and also, the mis-
application of such names as viminale and aphyllum for leafless plants, throughout
most of the Old World floristic accounts, has created a situation of extreme taxo-
nomic chaos. A number of leafless species of Euphorbia have been confused with
the sarcostcmmas so that it is by no means easy to decide which family is being
discussed in a given treatment.

With the detailed knowledge of the American species in mind, I have begun a

reinvestigation of the morphology of the flower in the tribe Asclcpiadcae.
''

The
results of such a study can be used as a basis for a classification of genera and
species enabling one to view them as a whole and helping to remove that impression
of chaos which has discouraged so many.

History of the Genus
I do not propose to record In detail the history of the various species which have

been attributed to Sarcostevtma and Its segregates. It seems desirable, however,
to chronicle briefly those genera which have been related nomenclaturally. In order
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to understand the taxonomic history of Sarcostemma, it is essential to recognize

that there are two main problems involved. First, there Is the misapplication of

several generic names and the consequent confusion in their usage up to the present

day. Second, there is the question of how many segregates can be maintained

without endangering the integrity of the genus as a practical unit.

Sarcosteifjma was described by Robert Brown"^ in 1809 in his classic paper on

the separation of the Apocynaccae and Asclepiadaceae. The only species known

to him at that time were succulent lianas of Asia and Africa having the leaves

reduced to scales. They were characterized by rotate flowers provided with a

pronounced faucal annulus or outer corona, and an inner corona consisting of five

separate, inflated lobes (to which the name alludes). Ten years later, Kunth^

described, as species of Sarcostevima, a scries of American forms of similar floral

structure, but with laminate leaves. For a species having the corolla campanulate,

ed He also noted that the outer

corona In Pbilibertia was less prominent than in Sarcostemvia.

In his account of the Asclepiadaceae for the Trodromus' of De CandoUe,

Decaisne^ recognized only the genus Sarcostemiua, which consisted, however, of

two sections: Eusarcostemma and Philtbertia, The former included both New

World and Old World forms with rotate corollas, while the latter contained only

\A 'ir^ec\e<^ with ^^corolJa tirceohto-TotafaJ^ Decalsne himself describedWo
most of the American species of both Eusarcostemma and Philibertia Included

in his account.

The peculiar confusion in the taxonomy of the genus began in 1876 when

Bentham** referred all of the New World species to the genus Pbilibertia HBK.,

regardless of the shape of the corolla. Shortly thereafter, Gray^ and Hemsley^

made the necessary new combinations for species of the United States and Latin

America. Fournler"^, on the other hand, in the 'Flora Brasiliensis', followed Decalsne

In the use of Sarcostemma for rotate-flowered species, although he had to deal with
F

no species of VhHibertia {sensii HBK.),

In the preparation of his treatment of the Asclepiadaceae for Martins' great

work, Fournier apparently made a careful study of the Latin American species.

It is interesting to note that a tendency to draw taxonomic lines rather finely was

emphasized in his establishment of the genera Funastrum^ and Cystostcm^na^
,

Of

the two species Included within Piinastmm by Fournier, only one is referable to

Sarcostemma^ this being f. angnstissimufn (Anderss.) Fourn. of the Galapagos

Islands. The other is an Argentine species of Cynanchnm (Difassa). Cystostemma

was erected for a species which completely lacks the faucal annulus or ring of the

corona; in all other respects it is so close to the other New World sarcostemmas

iR. Brown, in Mem. Wern. Soc. 1:50. 1809.

^Kuntli, In HBK. Nov. Gen. et Sp. Pi. 3:195. 1819.

^Decaisne, in DC. Prodr. 8:537. 1844.

^Bcntham, in Bcntli. & Hook. Gen. Pi. 2:73 3. 1876.

^Gray, in Proc. Amer. Acad. 12:64-65. 1877.

^Hcmsley, In Godm. & Salv. Biol. Centr.-Amer. Bot. 2:320. 1881.

^Fournier, in Mart. Fl. Brasil. 64:233-235. 1885.

^Fournier, in Ann. Scl. Nat. Bot. VI, 14:388. 1882.

^Fournier, in Mart. loc. cit. 204. 1885.
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that nearly all subsequent authorities are in agreement as to its conjunction with
that group of species. Both Funastnim angnst'ns'nmim (Andcrss.) Fourn. and
Cystosfcmma umbcllatiim Fourn. arc here made the bases for monotypic series of

subg. Ceramanthus.

The most recent treatment of Asclepiadaceae as a whole is that of K.
Schumann^" in 'Die Natiirlichcn Pflanzenfamilicn'. The rather generally unsatis-

factory aspects of his system are well-cxcmplificd by his handling of the Sarco-

dcmma problem. The American species with campanulate flowers were transferred

World

World
scale-like leaves. Oxystelma and Pbilibcrfia were placed in the same subtribe

sfem

were put into different subtribes (cYxNTAnchinae and asclepiadinae, respectively)

.

Realizing that the species then included in Pbil/hcr/ia did not accord with
the original description of the genus, Miss VaiP^ proposed for them the new
name Pbilihcrtclla. She concurred with Schumann in the disposition of the cam-
panulate-flowered species. However well-meant her intentions, the name only
added to the confusion, for it took its place with Sarcostcmma, Pbilibertia, and
Oxysfclma, all being used for the same species.

The Swedish asclepladologlst Malme^- also attempted to rectify the error of
Schumann by elevating the subgenus Ceramanthus Kunze^'"^ to the rank of
genus. But he cited as synonyms, Fiinastrum, Cystosfcmma, and Vbilihertclla. It

is difficult to understand why Malme chose Ceramantbns when several names of
generic rank were available; moreover, the name is antedated by Ceramantbus
Hassk.^^ and Kcramantbus Hook, f.^^ Fortunately it never was used as widely as

were the other current names.

Schlechter^*', in a critical discussion published in 1915, came to the conclusion
that the group of rotate-flowered species of the New World was sufficiently dis-

tinct to be designated as a genus and he made the requisite combinations In

Tnnastrnm. At the same time he reinstated Pbilibcrfia for the campanulatc-
flowercd species.

Woodson ^ has returned to the system of Decaisne, uniting
i'unastriim and Pbilibcrfia with the Old World forms under the name Sarcosfcmvia.
Redintegration appears to be the only satisfactory way of solving the problem, for
the three groups of species are very close, and characters formerly used to separate
them are found to break down when all of the species are studied together. It is

the course followed in this paper, where the three groups of species constitute sub-

"Schumann, in Engl. & Prand, Nat(ir. Pflanzcnfam. 42:189-306. 1895.
^^Vail, in Bull. Torr. Bot. Club 24:305-311. 1897.
"Malme, in Arklv Bot. 4'*:2. 1905.
^^Kun/e, in Linnaea 20:26. 1847.
^^Hasskarl, in Cat. Hort. Bogor. Alt. 240. 1844.
•^''Hooker f. in Curt. Bot. Mag. t. 62^1. 1876.
^"Schlcchtcr, in Fcdde's Rcpert. 13:279-287. 1915.
^''Woodson, in Ann. Mo. Bot. Card. 28:193-244. 1941.
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genera: Eusarcostemma, Ceramanthus^ and Oxystelma. When once this

step is taken, however, a serious question of generic limits arises. If Sarcostemma

is to be defined as a stable entity, a number of closely related genera must be placed

in synonymy

As even Schumann realized, the Old World Oxystelma R. Br.^^ is very close

to Pbiliberfia HBK,, agreeing in such points as the campanulate corolla and the

ring of the corona adnate to the corolla-tube. Oxystchna is here reduced to the

rank of a subgenus of Sarco'stemiiia, and it Includes the species formerly assigned

to Pbiliherfia.

The genus Pergnlaria L.,
19

rfi

Sarcost €771 VI a in that the corona consists of five inflated lobes and a porrcct ring

which Is free from the corolla. There arc numerous points of difference, however,

which I summarize in the following table:

Corolla rotate-subcampanulatc, salvcrform

with an Inconspicuous tube, or

campanulate

Ring of the corona thick and short,

entire.

Vesicles of the corona obtuse to acute, very

rarely attenuate, never spurred.

PoIIinium-sac essentially uniformly fertile,

the corpusculum radially compressed.

Follicles glabrous to pubescent.

Pcrgularia

Corolla salverform with a conspicuous

tube.

Ring of the corona thin and relatively long,

5-lobcd, and denticulate.

Vesicles of the corona long and attenuate,

spurred.

Pollinium-sac with a narrow, hyaline, outer

margin, the corpusculum strongly com-

pressed tangcntially.

Follicles rather copiously pubcrulcnt, usually

echinate.

In view of these differences, especially of the poUlnium, it would seem best to

maintain PcrgaJaria as a separate genus. Decidedly it does not seem advisable to

complicate further the synonymy of the sarcostemmas by changing them all to

VergiiJar'ia.

There are a number of other genera which have been put into the synonymy of

Philibertia HBK. and Funasfrum Fourn., and these must now be regarded as

synonymous with Sarcostcwiiia. Such are Veiitagonmin Schaucr^^ and Zos'nna

Philippi-^, monotypic genera, both of which apply to species of the subgenus

Oxystelma; the latter is a later homonym of Zos'nna Hoffm.^^. Similarly, Lugonia

Wcdd.-^ was described on the basis of an Andean plant which represents nothing

more than an alpine modification^ and which is referred also to subg. Oxystelma.

Rather perplexing arc Vcntacyphiis Schltr,^^ and the very similar Tetraphysa

^®R. Brown, In Mem. Wern. Soc. 1:40. 1809.

^^Linn. Mantissa, p. 8. 1767 (not of other authors), cf. N. E. Brown In Kew Bull. 1907:323,

who shows that Docmlu R. Br. is the same as the Linnean Tcrgidaria.

^^Schauer, in Nova Acta Acad. Caes. Leop. Nat. Cur. 19. Suppl. 1:364. 1843.

2iphilippi, Sert. Mend. Alt. 29. 1871.

"Hoffman, Gen. Umbell. 145, t. 4- 1814.

23Wcddcll, Chloris Andlna 2:49. 1857.

2^Schlechtcr, in Engl. Bot. Jahrb. 37:605. 1906.
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Schltr.^^ While they diverge considerably from Sarcosfcmma as exemplified by

the type species, the former is sufficiently close to species of subg. Oxystelma to

be considered a separate section of subg. Oxystelma, and Tctrapbysa inevitably

follows It.

The following synopsis, then, summarizes the structure of the genus as I view

it; and in it I take the opportunity to describe a new section and to make several

nomcnclatural adjustments for Old World forms which will not be discussed

further taxonomically.

Subg.

Ceramanthus

Ser. PANNOSA S. pafjn OS um

Ser. CLAUSA

-Scr. cynanchoidilS

S. glaucum

S. clausum

"^S. hilobum

S. odorafum

S. gracile

S. crhpum
S. clcgatis

S. Torrcyi

S. cynanchoides

S, hsrfcUum

S. arcnarinm

Ser. ANGUSTissiMA S. angusfisshnum

Ser. FLAVA S. flavum

Subg.

Oxystelma

Sect. PfriLIBTRTIA -<

S. campaniilutiun

S. Gilliesii

S. alhiflorum

S. ^o}(Uiofdcs

S. stipifatum

S. lysimachio'tdc^

Sect, PIINTACYPHUS S. aifdinuni

S. Lehmannii

20
Sect. EuoxYSTELMA-^' S. esatlcufum27

Subg.

EUSARCOSTEMMA"® (several species)

•>-*

-^^Schlcchtcr, loc. cit. 616. 1906.

^^'Euoxystelma R. Holm, sect, nov.: coronae squamae ovoidae apice caudatac incurvatac gyno-
stegium supcrantcs, coronnc annulus ct columna pubescences; caudiculae obsolctae. T.: SarcosleTttvia

esculen/um (L.f.) R. Holm.

-^Sarcostemma esculentum (L.f.) R. Holm, comb. nov. Pcriploca csculen/a L.f. Suppl. 168.

1781.

^**Subg. Eusarcostemma (Decnc.) R. Holm, stat. nov. Sect. Ensarcostcviwa Dccne. in DC.
Prodr. 8:538. 1844.
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Morphology

All the species of Sarcostemma are suffrutescent, dcxtrorsely twining or trailing

vines. In the tropics they may climb high into trees and shrubs, but in alpine or

desert areas they are reduced to semi-erect or prostrate subshrubs, variously woody

or succulent.

The primary root generally is slightly thickened, forming a slender tap-root.

Aerial adventitious roots have been noted in several plants which had been growing

in very moist habitats; apparently they are never produced on climbing stems, and

but rarely on trailing shoots.

The stems of all the species are more or less woody below and herbaceous

above. In temperate latitudes, the plant dies back to this woody base during the

winter or dry season. If environmental conditions are harsh, the herbaceous

stems may be greatly reduced and either semi-erect or prostrate; or, as in subg.

EusARCOSTEMMA, succuIcnt, with the leaves reduced to scales. The plants usually

are twining vines, extending from one to more than thirty meters into trees and

shrubs.

The woody basal portion of the stem is covered with the ridged, yellow bark

of loose texture which is more or less characteristic of the Asclcpiadaceae. This

bark is first produced at the nodes where there may be corky knobs or ridges de-

current upon the internodes. Above these first few centimeters, the stem is gray-

or yellow-green and may be pubescent or glabrous. Even in the latter case, there

is usually much pubescence in the axil of the leaves and on the buds. In some

species, the young stems are extremely pubescent, becoming less so at maturity.

The number of lateral branches normally produced is variable, but is a good

character for several groups of species. "When the plant branches profusely, the

lateral branches usually are intertwined with each other and the main stem. There

seems to be Httle correlation between the amount of branching and the type of

habitat, although plants growing in the open tend to be more branched.

The leaves in Sarcostemma are entire and opposite and, on the monopodial por-

tion of the stem, they are strictly decussate. After an inflorescence has been pro-

duced, the stem becomes sympodial (vide infra) and the leaves of each sympodium

member no longer are at right angles to those at the floriferous node next below.

By far the majority of the species have cordate leaves with characteristic palmate

or pedate venation. As a rule, leaf shape can be used to distinguish groups of

species, but there Is much variation in the length/width ratio. In the desert species

of EUSARCOSTEMMA, the Icavcs are reduced to scales which sometimes are difficult

to find, for they wither rapidly. In this connection, It Is interesting to note that

in S. cJammn, and less frequently in S. glaticMin (subg. Ceramanthus) ,
of the

dry, coastal habitats of western Peru and Colombia, the leaves often arc much

reduced in size. In these species, as well as In S. cynanchoides ssp. Hartwegii (of

the same subgenus, but occurring In arid, southwestern United States), the leaves

sometimes are caducous, the aspect of the plant then being superficially much like

that of a slender S. viminale (Eusarcostemma) .

I
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Most commonly, the margins of the leaves are entire and somewhat revolutc,

but they are undulate in several species of two subgenera. This condition appar-

ently is caused by the continued proUferation of the lateral mcrlstems of the leaf

after Interstitial growth has ceased, and is quite variable in Intensity. In S. crispiim,

strikingly undulate leaves are the rule in Texas, but the degree of crisping Is much
less to the south and west where there actually may be no sign of it. Greenhouse
plants of S. paunosnmy which has less pronounced crisping, may have distinctly

undulate and quite plane leaves upon the same shoot.

In nearly every specimen, one finds at the base of the leaf on the ventral sur-

face of the point of juncture of the main veins, a number of small, digitiform

structures referred to as ''glands" in the taxonomic literature (fig. 1). They
yellow or orange In color and vary In size with the vigor of the plant. In desert

are

G

1
2

Fig. I. Foliar glands: 1, base of blade; 2, node; G, gland

species they usually are reduced in size or occasionally absent. Similar "glandular"

structures are found at the nodes, lateral to the petioles, where their position and

arrangement suggest that they are reduced stipules; this view Is further supported

by the fact that occasionally they are slightly laminate. The foliar "glands" are of

no taxonomic significance, and their morphological or physiological importance is

uncertain. As in the Apocynaceae, the petioles are connected by an interpctiolar

ring which vippears as a fleshy excrescence of the subjacent Internode (fig. 1). The
petiolar "glands" are Inserted upon the edge of this ring, w^hlch also may be puberu-

Icnt, especially adjacent to the petioles. When the stipular appendages are lacking,

there often are tufts of hairs In a corresponding position.

There now can be little doubt that the inflorescence in the Asclepladaceae is

basically terminal, despite the considerable controversy which has taken place In

the past. Anatomical, morphological, and experimental studies-^ are fairly clear

-^cf. Demetcr, in Flora 115:130-176. 1922; and Schoutc, in Rcc. trav. bot. Nccrl. 34:182-204.
1937, cack with a compreliensive bibliography.
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1 2

Fig. 2. Diagrams of inflorescctice-bcaring nodes: 1, actual appearance; 2, morphological in-

terpretation; shading indicates axillary growth.

on this point. The axis which continues the growth of the plant after the first

inflorescence arises from one of the buds of the last vegetative node, as is diagram-

med in fig. 2. According to the unfortunately highly formalized interpretation

of Schoute^", subsequent sympodlum members arise from the axils of the (i-

prophylls. This is only another way of stating that, with continued inflorescence

production, each succeeding internode arises from one of the first two, opposite,

leaves ("prophylls") of the node next below; there are, of course, no more than

two leaves on this shoot.

Inspection of a vegetative shoot of Sarcostemma (fig. 3) shows that the buds

in the axils of the paired leaves differ markedly In size; in fact one may be absent

altogether. This is the rule in the Asclepladaceac. If we consider the small buds

and large buds separately, we find that they form two opposed spirals with 90°

divergence. The first inflorescence terminates this monopodial axis, but is pushed

aside by the vigorous growth of the large bud of the last leaf-pair. This shoot

forms the first sympodlum member, as the upper portion of fig. 3 indicates. Tl

small bud in the axil of the other leaf sometimes grows, but rarely equals the main

shoot. The reproductive phase, once Initiated, continues Indefinitely, each sym-

podlum member bearing two leaves and an inflorescence. The rectangular crossing

of the leaves Is replaced then by a skew-crossing, for two of the angles between

rows of leaves are obtuse and two are acute. As a result, the inflorescences, which

arc interpetiolar but nearest the large bud of the associated pair of leaves, are borne

arly straight rows on opposite sides of the stem, diverging from one an-

'. The bud near the Inflorescence is, of course, that which for-

merly was denoted as a "small" bud, for the large bud has become a sympodlum

member. A disturbing feature is the presence of an additional bud in the axil of

the leaf which presumably subtends the main axis. This bud, which Schoute^^

dismisses as a "small accessory bud," I take to be of the nature of those which are

le

m two

other at 150-180

present In such genera as Jn

soSchoute, loc. cit. 1937.

•"Schoute, loc. cit. p. 187. 1937.

reported for the
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Fig. 3. Diagram of por-
tion of stem of Sarco-
stem ma showing large

buds .ind small buds and
arrangement of the in-

florescences; shading indi-

cates successive internodes
of axillary growth.

Apocynaccac. In Sarcostevnnay the presence or absence of

the accessory bud varies both between and within species.

Its absence appears to be correlated with a desert or open

habiitat.

Should the vegetative phase be resumed after a period

of inflorescence production, the axis again becomes mono-
podia! and the leaves strictly decussate. It is hardly neces-

sary to add that the torsions introduced by the voluble

habit greatly obscure the details of inflorescence and leaf

arrangement which are sufficiently difficult to follow on

the stem of erect forms.

This condition of the inflorescence is a general one

throughout the Asclepiadaccae, and may be noted even in

such modified forms as Sfapelia. In those genera where
the inflorescence appears to be axillary, it may be inter-

preted as terminal according to Schoute. Very rarely, as

in Sarcostemma angusthsimniUy the inflorescence actually

is terminal to the main axis or a lateral branch. Only one
florifcrous lateral branch is produced at a node in the latter

case. It appears plausible to consider this a case of reduc-

tion and specialization, rather than one of primitivcncss.

The type of inflorescence is quite variable in Sarco-

stcmma. Usually it is umbelliform in subg. Ceramanthus
and racemiform in Eusarcostemma and Oxystelxia. The
basically cymose nature of the inflorescence is demonstrated

by the irregularly centripetal development of the flowers

and by the arrangement of the flowers upon the floriferous

axis.

In the subg. Ceramanthus, the type of inflorescence has been used to dis-

tinguish four scries. /

inflorescence always is manifestly compound. The nodeless peduncle may dichoto-
mize in extreme cases producing two cincinni, each more than a centimeter in

length. Upon the axis the flowers are disposed spirally in pairs.

A second series includes S. chuisum and S. gJancnm in which the peduncle
ordinarily equals or exceeds in thickness the axis below the inflorescence-bearing

le. Frequently it bears two catcnulate cymes; the inflorescence is umbelliform,
wcrs appearing to come from about the same place, but blooming in an

irregularly centripetal fashion. The second cyme, if present, is lateral and sessile

upon the peduncle.

all the flo
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Most of the species of subg. Ceramanthus fall into a third series in which the

inflorescence is umbeUiform and is borne upon a slender peduncle which only very

rarely equals the stem in thickness or bears a secondary cyme. Sarcostemma

angmtissimnm is placed in a monotypic series on the basis of its terminal inflores-

cence; the peduncle is short or absent, but when present Is not equal to the stem

in thickness.

The inflorescence in subg. Oxystelma most commonly is racemiform, although

the superficial appearance of occasional individual plants may belie their structure.

Thus while all of the species with racemiform structure may experience such

abbreviation of the floriferous axis as to simulate the umbelliform type in one or

more inflorescences, comparison of a number of inflorescences, or careful examina-

tion of the peduncle for bracts, will reveal the racemiform nature. On the other

hand, Sarcostemma solanohles presumably never deviates from the strictly umbeUi-

form inflorescence. Sarcostemma {§ Pentacyphus) andinum apparently illus-

trates reduction from the racemiform type along different lines: invariably there

are two nodes in the inflorescence, each of which bears a single flower. Again it

must be reahzed, however, that specimens of species with typically racemiform

inflorescences (which have the flowers arranged in pairs along an axis of several

nodes) may assume this appearance. The nature of the Inflorescence has not been

used to delimit series in Oxystelma since the species do not seem to fall into

natural groups along these lines.

tcntntd

t

ized reproductive portion of the axis to be developed. This condition is most

clearly seen in S. cUusum and S. glaucum where the inflorescences may be borne

upon long, lateral branches which have reduced leaves, the whole resembling the

compound inflorescences of certain species of Cynanclnim (Tassadia)

.

Length of the peduncle is a character which has been used with disastrous

results in the past, as a glance at the synonymy of S. clausnm will testify. Many

of the segregates of that species were based upon shght differences in the length

of the peduncle relative to the associated leaves. Within several species the pedun-

cle may be much longer than the leaves or absent entirely. In certain species,

however, the extreme conditions are valid characters, e.g. In S. elegans vs. S.

J

Torreyi.

Few distinctive features are presented by the pedicels. Relative number, thick-

ness, and length are of some value in setting apart groups of species, but have little

practical use. The pedicels elongate gradually until anthesls, and if fertilization

takes place and a fruit is formed, the pedicel and peduncle enlarge to support the

follicle.

The calyx In Sarcostemma Is gamoscpalous, and the lobes are divided nearly to

the base. The upper surface usually Is glabrous, but the lower varies from glabrous

to densely pubescent. In many cases, especially in subg. Ceramanthus, th-

marginal hairs are long, making the lobe cUIolate. Within the calyx tube, generally

distributed about the base or alternating with the lobes, are one or more digltiform



th

^ oo [Vol. 37
4«8 ANNALS OF THE MISSOURI BOTANICAL GARDEN

Structures commonly called "glands." These apparently arc homologous with the
calycine squamellae of the Apocynaceae which have been Interpreted as being of
stipular origin-"^-. In the apocynaceous genera studied, they were correlated with
the nature and arrangement of the stipules and were constant within a genus or
subgenus. No such correlations have been noted In Sarcostemma; the number and
distribution of the squamellae are variable and without taxonomic significance. A
squamclla consists of a central core containing many druses and an outer, deeply-
staining, palisade epidermis.

It would appear that where reduction In size of certain structures has proceeded
to a given point, they assume this more or less cyhndrlcal, translucent, lutescent
appearance of the "glands." This may be noted, for example, for the stipules.

Occasional aberrancies also are suggestive: in one specimen of S. chamnii, a single
calyx lobe had a "glandular," lateral appendage at the base: in S. afigiistissinium,

'e minute calyx lobes are "glandular" at the apex; in S. lysimachioides, the
squamellae are borne In groups at the margin of a triangular pad of tissue alter-
nating with the calyx lobes; finally, in those species with mucronate leaves, the
mucro often is strikingly similar to the various "glands" In appearance. On the
other hand, there Is some Indication that the multicellular hairs found upon the
Inierpctiolar ring and the calyx lobes may become "glandular" in appearance. The
whole problem Is one which would repay investigation, for upon its solution
depends our interpretation of the calycine squamellae and the appendages of the
leaves.

The corolla is gamopctalous, and the degree of cohesion of the lobes is an im-
portant taxonomic character. In general, species of subg. Oxystelma have very
broadly campanulate corollas which arc shallowly lobcd; in the angles of the sinuses
there often are minute petalaceous teeth. Tlie corolla in subg. Ceramanthus and
EusARcosTEMMA Is rotate-subcampanulatc or salverform and is divided nearly to
the gynostegium. The corolla lobes usually are spreading or ascending, but they
may be strongly reflexed.

It is the behavior of the androecium and gynoccium which characterizes the
Asclepiadaceae as a family, hence It will not be amiss to describe In some detail the
morphology and anatomy of the structures in these two floral whorls. The material
on which the following discussion is based consists of longitudinal and cross sections
of flowers and buds; extensive use also has been made of flowers and buds cleared
In 5 per cent sodium hydroxide solution and treated with lactic acid. The latter
technique is especially useful, for the sodium hydroxide removes all coloring ma-
terial from the tissues rendering them transparent; the cell walls, howeve^r, arc
undlstorted and may be studied with or without the application of a staln.^^ In
such preparations, the course of the vascular bundles may be followed //; fitit and
a clearer concept of the spatial relations of the various parts may be obtained with-
out the laborious method of reconstructing from a series of sections.

32 Woodson R. E., and Moore, J. A., in Bull. Torr. Bot. Club 65:135-16(1. 1958.
Th.s technique .s described ,n A. S. Foster's Tractical Plant Anatomy,' 1949. Staining is dis-cussed by Thomas Morley in Stain Techn. 24:23 1-235. 1949.

J .uning IS ais
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4 ^

Fig. 4. Longitudinal section of flower and cross section of bud: 1, longitudinal section of flower

snowing vascular bundle of stamen, ring of the corona, and slightly immersed carpels; 2, cross

section through receptacle showing sepals, squamellae, and carpels immersed in the receptacle; 3,

cross section through the region of the corona ring showing ring, corolla, and the stammal column;

4, cross section through the staminal column showing grooves and the styles; 5, cross section through

the region of the corona vesicles showing vascular bundle in the corona vesicles and the anther-

wings; 6, cross section through the gynostegium above the attachment of the corona vesicles showing

the thecae and pollinium-sacs, anther-wings, and the base of the stigma-head.

Supplementing the description which follows arc the semi-diagrammatic draw-

ings of fig. 4 which represent cross sections of a bud, and a longitudinal section of

a flower of Sarcoslemma paimosnm. The five antesepalous stamens are borne upon

the corolla tube near the base and are coherent laterally almost to their apices,

forming an epipetalous tube. The united filaments constitute what commonly is

called the column. Externally, the filaments are marked by deep grooves in the
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column in subg. Ceramanthus and Eusarcostemma, but these usually are lack-

ing in OxYSTELMA. In S. andinum, tbe margins of the groove are extended at an
angle of about 45 "" to the column, forming two prominent flaps continuous with
the anther-wings.

I

The anthers contain but two pollen-sacs, each of which is visible dorsally as

an elongate protuberance. The connective is prolonged into a short spike which
supports a membranous margin. This apical appendage of the anther usually is

apprcsscd to the stigma-head. Ventrally, the anthers are coherent by their margins
except for a short distance at the apex. The five sinuses thus produced in the

staminal tube expose the receptive surface of the stigma, as will be discussed below.
Laterally also, but abaxial, the margins of the anthers are produced to form the

anther-wings or anther-alac. These are continuous with the margins of the groove
in the column from which they differ markedly, however. Histologically, the
transition Is marked by a change in the composition of the cell walls as is indicated

by their greater affinity for basic dyes (c. g. safranin).

Morphologically, the anther-wings arc characterized by their cartilaginous tex-

ture and appearance, and by the fact that they are produced somewhat beyond the
margins of the groove in the column. They are inclined at an angle of about 45°
to the plane of the thecae and are recurved so that their edges are closely apprcsscd.

Towards the base there is an opening into the so-called alar chamber delimited
ventrally by the conjoined anthers and laterally by the anther-wings. This orifice

varies in size and shape from thin and narrow to large and circular. It is the open-
ing into which the instrument of pollination is introduced.

As m all Cynanchoideae, the stamens at maturity are closely connivcnt with
the united stylar region of the carpels (referred to as the stigma-head). NS^^hllc it

is stated commonly that the anthers are merely loosely connivent with the stigma-
head or united only by their tips, neither of these descriptions is accurate. The
young anthers are at f^rst free from the gynoccium. Fairly early in their develop-
ment, however, the ventral surface of the staminal tube bulges to form a pro-
nounced flange about the circumference of the staminal tube at the level of the
locules. This flange in later development becomes closely apprcsscd to the lower
surface of the stigma-head and the tissue of the two structures finally becomes
joined. It can be seen in sections of the flower that the cells of one dovetail
between those of the other and that there is a slight crushing and disruption of the
superficial layers. In this area, the highly differentiated, columnar epidermis of
the stigma-head is unchanged in the bud stage, but by the time of anthesis, the
cells have lost their characteristic rectanguloid shape and their strong affinity
for stains. The anthers are free from the stigma-head around Its entire clrcumfer-
ence except at the flange. The lateral surface of the stigma is exposed, however,
only at the five sinuses In the staminal tube, which are hidden within the alar

chambers.
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use of the word corona, which he rightly appUes to "various elaborations or enations

of the stamlnal filaments only." That definition is followed in this paper for the

reason that there are at least three structures which have been, or could be, in-

terpreted as corona in Sarcosteinma. It is customary to speak of Inner and outer

corona, but there is no assurance that the "inner corona" of one group Is not the

equivalent of the "outer corona" of another, nor that it will not be mistaken for

such by the user of the, at first sight, obvious key character. In many genera of

the Asclepiadaceae, there are three appendages of the stamens, as well as others

of the corolla, so that any distinction of "inner" or "outer" corona becomes

impossible.

In nearly all the species of Sarcosteinma, there Is a so-called "outer corona" or

"faucal annulus." Whether this structure pertains to the corolla or to the androe-

clum is not easy to determine; indeed, I am not certain what evidence could be

considered definitive In the light of recent studies of the development and initiation

of floral parts. The ring of the corona is best studied In the species of the sub-

genera Ceramanthus and Eusarcostemma, where it reaches maximum develop-

ment. In subg. Oxystelma, the ring is present but usually abbreviated or adnate

to the corolla. The corona ring may be a ridge at the base of the stamlnal column

or a thick, revolute fold of tissue free from the corolla except at the very base. In

many species, the ring is adnate to the androecium directly below the anthers; in

others It Is adnate to the corolla; finally, there are species in which the ring is

adnate both to androecium and corolla. Cross and longitudinal sections show that

the ring is more or less double at maturity and is composed of the same type of

rather loose parenchyma as are the corolla and corona vesicles borne upon the fila-

ments. No vascular supply Is present, nor does the stamlnal trace diverge from

its course in the direction of the ring. Viewed superficially, the corona ring is

similar In texture to the androecium and not to the corolla. In subg. Oxystelma,

§ EUOXYSTELMA, both the column and corona ring arc often puberulcnt, while the

corolla Is glabrous.

In the hope that developmental studies might shed some Hght on the problem,

sections of buds and buds of varying age, cleared with sodium hydroxide, were ex-

amined. The later development of the flower studied here Is remarkably similar

to that described by Boke'^"* for Lochnera rosea. As in that species, it Is possible to

distinguish two portions of the corolla tube: that below the insertion of the

stamens, and that above this point. The lower corolla tube in Sarcostemina appears

to be of receptacular origin, as is the case In Lochnera. The corollinc traces do not

branch until they reach the point of stamlnal Insertion, whereupon two laterals

depart simultaneously from each, run periclinally to the margins of the lobe, finally

3* Woodson, in Ann. Mo. Bot. Card. 28:199. 1941.

S^Boke, Norman H. A series of three papers in Am. Jour. Bot. 34:43 3-43 9; 3 5:413-423;

36:535-547. 1947-1949.
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to pursue their customary course upwards. A number of secondary branches from
the distal margin of the horizontal portion of the laterals supply most of the nieso-

phyll of the corolla lobe. Distal to the androecium, the upper corolla tube appears
to be the result of ontogenetic fusion of separate lobes. The two lateral veins
are closely appressed and traces of former epidermal layers often can be made out,
especially near the sinus. The proximal portion of the upper corolla tube is slightly

thickened by an adaxial meristem of the sort noted by Boke.

Unfortunately, the origin of the corona ring is not clarified by a study of
development because of its early association with both the upper corolla tube and
the staminal column. As nearly as T can determine, it arises in the angle of the
sinus formed by the insertion of the stamens upon the corolla. Opposite a stamen,
the ring appears first as a protuberance from the column; opposite a corolla lobe it

appears in the sinus (in the bud stage).

Though the evidence is by no means clear-cut from this preliminary work, I

am of the opinion that the corona ring must be considered a part of the androecium
if we are to attempt to assign such structures to one of the formal categories of
descriptive morphology. Comparison of Sarcostcmma with a number of other
forms in the Cynanchoideac shows that many have a tendency, expressed to a

greater or lesser extent, for the base of the staminal tube to flare out into a corona
ring, e. g. Fhcheria, Gonolohns, and other genera, especially of the Gonolobeae.
Perhaps the corolline faucal annuli of such forms as Sfapclia and Pcriploca are the
result of growth of the adaxial or ventral meristem discussed by Boke and Troll.

The so-called "inner corona" is composed of five vesicular outgrowths of the
filaments directly below the anthers. Since the corona, as I interpret it, comprises
both the ring at the base of the column and these enations of the filaments con-
tiguous to the anthers, I shall refer to its components as corona ring and corona
vesicles. Tlie vesicles are constituted of a loose parenchyma which becomes dis-
torted during later growth. They arise late in ontogeny so that in a bud, even
shortly before anthesis, they may be quite small. Incidently, this has led to the
description, in other genera, of species "[mriicorouata," etc. based on nearly mature
buds. Towards the base of the vesicle, the staminal trace usually arcs strongly
upwards into the corona segment before reaching the anther.

The corona vesicles arise as small protuberances increasing in size gradually by
Interstitial growth, for the most part. Shortly before anthesis, rapid growth ensues,
principally In the epidermal and immediately subjacent layers. The deeper-lying
cells are stretched to form an aerenchyma and may be grotesquely twisted. Prob-
ably it is the inclusion of innumerable intercellular spaces filled with air which
gives to the vesicles their characteristic, almost crystalHne, appearance.

At the opening of the flower
The

com-
they are ovoid or obovoid, occasionally somewhat quadranguloid or IatcraII>

pressed.
^

The upper end is rounded, truncate, or pointed; frequently there is an
aplculation on the inner side at the apex. In subg. Oxystelma § euoxvstei.ma
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the corona vesicles are attenuate aplcally, forming long, incurved processes exceed-

ing tlie stigma-liead. Towards the base, there may be manifest a decided constric-

tion above the attachment of the vesicle to the column. The latter forms a sort

of platform supporting the vesicle in many species.

Variation in the corona vesicles has been much over-emphasized taxonomically

in the past, although the dangers of such a course have been stressed by most

authorities on the family. Examination of herbarium material of all the species,

supplemented by greenhouse and field observation of a number, has convinced me

that, while the corona-shape potentialities are constant in the species recognized

here, developmental upsets of one kind or another may modify their actual shape

considerably, especially in subg. Oxystelma (cf. S. GiUicsii and S. cunipafiulafuni)

.

The presence or absence of an apiculation, or the degree of compression, must not

be overly stressed where individuals are concerned.

All these elaborations of the androeclum apparently have arisen as a result of

natural selection operating In conjunction with entomophily. The method of

pollination recentl)
pias^'^ and a de-

tailed discussion is not necessary here. The essentials of the process arc well known,

but a clear understanding must await sedulous biological study. It is speciously

simple to assign roles to the various components of the complicated flower, but

many aspects will have to be re-examined. For example, It Is seldom realized that

in most cases the corona and other floral appendages serve not so much to attract

insects as to guide their legs Into the proper position for pollination. In its search

for the abundantly secreted nectar (which Is well advertised by a heavy fragrance),

an Insect scarcely can avoid getting its feet or various bristles upon Its body caught

In the anther-wings at the basal opening. Once caught, there Is no escape without

withdrawing a pollinlum.

According to the terminology which I shall employ, each pollinium consists of

two poUinium-sacs which are joined by the translator arms (or caudlcles) to the

corpusculum. The translator arms and the corpusculum, sometimes called the

"gland," make up the translator apparatus. Each poUinium-sac consists of the

contents of one locule of the anther, enclosed by a yellowish, elastic substance of

a waxy appearance. This investing layer about the pollen apparently Is secreted

by the tapetum at an early stage In development. The poUinium-sac Is essentially

oblongoid-cylindrlcal, but gibbous In outHne, and the more strongly curved edge

is toward the connective of the anther. At the time that the pollinium-sacs are

being formed, the glandular surface of the stIgma-head Is secreting a substance

not unlike that surrounding the pollen. While this process has been described both

in English" and In German•''^ the details are not known widely. The essentials

have been confirmed for Sarcosfemnia. The result of this secretion, deposited at

3«Woodson, op. cit. 198-199. 1941.
, r r •!• •

^^Corry, Thomas H. Structure and development of the gynostcgium and the mode ot tcrtihzation

in Asclcpias cornnti Decne. {A. syriaca L.), Trans. Linn. Soc. IT, 2:173-207. 1884.

^^Dcmcter, Karl. Verglcichende Asclepiadeenstudien. Flora, n. s. 15:130-176. 1922.
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varying rates and times, is the translator apparatus, one of the most remarkable
structures in the plant kingdom.

That portion of the stigma-head above the alar chamber is creased by a furr_ ..

along the same axis as the anther-wings. The margins of this furrow secrete first

and they form two bars of a substance which, initially soft and yellow, hardens
and becomes deep brown. Subsequently the entire furrow begins to secrete, and
the two bars thus become connected at the back by a thin plate. At tl . .

time, however, the stigma-head is developing and slowly changing in size and shape:
by differential growth, the margins of the furrow and their secreted bars are pushed
forward and toward one another as the furrow increases in size at the back. TL.
corpusculum at this stage is in the form of a clip, the free ends curving inwards'
It is easy to see, then, why the name "gland" is inappropriate for the corpusculum,
for It not only secretes nothing itself but is scarcely adhesive as was formerly
believed.

Rather late in development, two bands of tissue of the stIgma-head, extending
from the corpusculum to the pollen-sacs of contiguous anthers, secrete the material
which forms the translator arms. Because of their relative thinness, the translator
arms clearly show the imprint of the epidermal cells which secreted them; the
result is that they appear cellular to superficial observation. The corpusculum, on
the other hand, is so thick that it is only in sections or whole mounts cleared in
lactic acid that one can discern the slender bars of secrete of which it is constituted.
In carefully made sections these may even be referred to the cells from which they
were produced.

Several days before the bud opens, the ventral wall of the anther begins to
disintegrate across a relatively wide area at the apex of each locule and this ._..
tinues until each pollinium-sac is exposed at the back. The distal end of the
caudiclc, being the last portion to be secreted and protected from desiccation, i

still

con-

soft and adhesive, and it apparently contacts the upper corner of the pollinlu...
sac and fuses with it. In Sarcostcmma, there is a perceptible joint between the
two separately formed structures. In other genera, however, the translator arm
merges gradually with the substance of the pollinium-sac envelope. At the time
of anthesis the translator arms arc soft and flexible, and because of a difference in
thickness of the secreted material and of the curvature of the stigma-head have
developed a torsion which causes them to turn at right angles to the plane of the
corpusculum, when removed from the flower. By this motion the attached pol-
hnium-sacs are caused to rotate 90° so that the more convex side is turned toward
the back. Thus It comes about that the two bags of pollen lie In parallel planes
mstead of in the same plane as they did in the flower.

The corpusculum usually is broadly sagittate, but may be narrowly so, or
ellipsoid. As a consequence of the method of its secretion, it is canaliculate and
the canal, in the form of a cone, is open along the front forming a cleft. The
latter is aligned with the alar chamber so that if a bristle of the proper size is
Introduced into the alar chamber at the base and pulled upward, it Is drawn Into
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the corpusculum and wedged firmly in tKe cleft. When withdrawn from the

flower, the bristle then carries with it the pollinlum, the two poUinium-sacs rotating

slowly as the caudicles dry. Should the same bristle be inserted similarly into

another alar chamber, it is the translator arm attached to one pollinium-sac which

is caught in the anther-wings, while the other remains outside of the chamber.

At the top of the alar chamber the pollinium-sac is abruptly caught against the

projecting stigma-head and it breaks from the translator arm. The latter, thus

freed, passes into the cleft of the corpusculum of the new pollinlum, which is then

withdrawn. This process of insertion and removal produces the dichotomous or

unilateral combinations of poUinia called multiple polUnia. I have observed mul-

tiple polHnia composed of more than twenty polhnia; and, in one instance, a small

insect formed a bridge between two poUinia.

Judging from the relatively high frequency with which they occur in the

species which I have examined, multiple poUinia arc a regular and natural occur-

rence In many asclcpiads. Robertson^^ has discussed the importance of multiple

polhnia to species of Asclcpias with large gynostegla which catch fewer processes

on an insect's leg. In such cases, they afford a greater chance of insertion since

broken caudicles appear to be more easily caught than insect bristles and since the

long multiple structures are guided more efficiently into the anther-wings by the

corona segments. By means of multiple polHnia an insect can carry many more

poUinia than the available bristle space would allow were each bristle to bear but

one corpusculum.

When described, the process of pollination seems hopelessly complex and labor-

ious, yet when the proper instrument of pollination is employed it is ^surprisingly

easy to perform. In Sarcosteinma bilobitm ssp. Lindentanum^ for example, where

the orifice of the alar chamber is sufficiently large to admit a fine dissecting needle,

I have produced multiple polUnia with httle difficulty; a fine hair is suitable for

species with smaller flowers. Brown^*^ and Robcrtson^^ have noted the amazing

rapidity with which the proper insect is able to effect pollination. Often the

action is quicker than the eye can follow. If one watches the flowers for even a

short period he is certain to see many insects, attracted by the sweet fragrance,

crawling over the umbels of flowers and probing for nectar among the corona

segments. The weight of the insect makes the flower, or entire inflorescence, sud-

denly top-heavy, and, as it begins to tilt, the insect grasps the only structures

which afford support, the projecting anther-wings. Rarely is an entire leg caught

by the alar chamber; usually only a bristle or row of setae upon the leg or abdomen

slips into the orifice, and with a single swift movement of the insect, a pollinlum

is withdrawn. Pollination is only slightly more diificult, requiring the Insect to

give an extra tug which breaks the pollinium-sac from the caudicle.

_ w

^^Robcrtson, Charles. Insect relations of certain Asclcpiads. I. Bot. Gaz. 12:214. 1887.

'*'*N. E. Brown, in an appendix to Corry, op. cit. 1884.

*^ Robertson, Charles. Notes on the mode of pollination of Asclcpias. Bot. Gaz. 11:269. 18 86.
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I should mention that in Sarcontemma the majority of mature flowers taken
from herbarium specimens were found to have been pollinated at least once. Usually
no more than three pollinia arc inserted into the alar chambers of a single flower,

but it is by no means uncommon to find a flower completely pollinated. Only very
rarely have I seen a single pollinium-sac removed from its locule with the other
still in place, and I have never observed a pollinium-sac which had produced pollen
tubes while still within the locule.

It would appear that cross-fertilization is the rule in those species of Asclepiad-
aceae which have been studied. Some, like Asclcpias syriaca*- A. curassavica, and
A. nivca-*^ are self-sterile. In others it appears likely that the behavior of the
translator arms in turning the poUinium-sacs into the right plane for insertion

between the anther-wings, a matter of one or two minutes time, would lead to

cross-pollination, even if there were no other mechanism for insuring this.

The family Asclcpiadaccae has been divided into two sharply distinct sub-
families on the basis of the structure of the translator apparatus and related floral

differences. The pollmia of the Cynanchoidcae, described in preceding paragraphs,
may be visualized to have evolved from simpler structures in the Periplocoideae
and Apocynaceae according to the interesting studies of Demeter.** In the genus
AlJOcyriuw (Apocynaceae), the f^rst semblance of a translator apparatus is found.
Here the stigma-head secretes five thin, quadrangular plates which alternate with
the stamens. These are enclosed within cartilaginous margins of the anthers
(similar to the anther-wings) and are adhesive, catching the pollen which is dis-

charged from the anthers in tetrads. This pollen-bearing structure then becomes
stuck to the appendages of insects which visit the flowers and thus disperse the
pollen.

The Periplocoideae also discharge the pollen in tetrads. The latter fall from
the anthers into rather complicated translators which are divided into three parts:

an upper spoon- or cone-shaped structure which is adhesive and contains the
tetrads, a lower adhesive disc which becomes attached to the insect, and a central
connecting stalk. After studying the method of formation of the translator and
certain teratological forms, Demeter'*'"' concludes that the spoon or cone is homolo-
gous to the corpusculum and that the adhesive disc Is comparable to laterally con-
joined translator arms. Changes in the shape of the stigma-head and in the
distribution of the secretory cells can be imagined which would lead to the forma-
tion of a typical pollinium.

Although the occurrence of pollen grains grouped into tetrads is scattered
throughout the flowering plants, the formation of pollinia has been reported only
for the AscTcpiadaceae, the subfamily Mimosoideae of the Leguminosae, and the

"r/. Stevens, O. A. Cultivation of milkweed. N. Dak. Exp. Sta. Bull. 333. 19 pp. 1945; and
Sparrow, K. K. Types of pods of Aschpias syriaca found in Michigan. Jour. Agr. Res. 73:65-80.

^^I have been unable to self-pollinare or to Iiybridizc A. mvca or A. curas^aika in tlie ercen-
Iiousc, despite repeated attempts.

^^Demctcr, op. cit. 174. 1922.AM
"Dcmctcr, loc. clt.
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Orchidaceae. In die Chlacnaceae, a small family of the Malvales, there are multiple

groups of four or sixteen pollen grains enclosed within a deeply furrowed ^all."*

This wall has been interpreted as the modified spore-mother cell wall, and, if this

interpretation is correct, these aggregates cannot be referred to as pollinia (as their

describer recognizes). The pollinia of the other three groups are characterized by

having the pollen grains merely adherent, with or without a thick matrix, and not

enclosed within a single cell wall.

In the Mimosoidcae, the pollen is In tetrads or aggregated into pollinia of rela-

tively few grains, In an ovoid mass which bears at the pointed end an adhesive

substance apparently derived from the tapetum. The stigma is a simple, obscurely

sulcate, capitate structure, and there are no special devices for receiving the pollinia.

The Orchidaceae show an interesting series from pollen in tetrads to various

types of pollinia. In the more primitive forms each locule produces many small

pollinia similar to those of the Mimosoideae, but these are held together Into packets

by viscid threads derived from the tapetum. These compound pollinia may be

attached by slender, elastic caudicles to an adhesive disc which is the secretion of

the rostellum, a sterile portion of the stigma. In certain species, the sticky sub-

stance secreted by the stigma is first applied to the head of a visiting Insect, and

the pollinia subsequently fall from the anthers into this substance and become

are compact, waxy structures borne

upon rather specialized caudicles which are attached to an adhesive, cellular disc.

In this case, a layer of tissue of the rostellum has abscissed, carrying with it the

sticky secretion. The caudicles undergo various movements which put the

pollinium into the proper position for pollination.

In general, the poUinia of the orchids are much less specialized than those of

the Asclepiadaceae. The rostellum is, in a sense, comparable to the secretory

stIgma-head, and the caudicles and adhesive disc have been compared with the

translator arms and corpusculum of the asclcplads. These similarities are rather

superficial, however. Furthermore, the structure of the stigmatlc chamber in the

orchids is by no means as directly related to that of the pollinia as it is in the milk-

weeds, a fact which perhaps accounts for the more frequent occurrence of natural

hybrids in the orchids in contrast to the asclepiads. On the other hand, in the

transformation of the perianth into the most outlandish structures, and in the

development of special insect food tissues or of pscudocopulation, the orchids have

far surpassed the Asclepiadaceae.

The Asclepiadaceae are often mentioned as illustrating mechanical isolation of

species and extreme adaptation for insect pollination, but few persons have realized

the delicacy and precision of the relationship. While pollination can easily be ac-

complished by the right pollinator, it must be emphasized that there are so many

elements involved in the process that, if any one Is incompatible with any other,

4«Smich, C. C. A case of "pollinia." Phytologia. 1:83-88. 1934.

pe
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It fails. That most assiduous, but apparently almost forgotten work of Charles
Robertson-'' has made this quite clear. Precisely to what part of an Insect's body
a pollinium will be attached is determined by the structure and height of the
corona, the length of the column, the structure of the anther-wings, the structure
of the stigma-head, the shape of the corpusculum, etc. Robertson-'^ for example,
found that bumble-bees may have pollinia of Asclcpias SuUivautu on their claws,
of A. iTrtkillafa on their tarsal hairs, and of A. long}folia on the hairs of the
ventral surface. These three species, although In bloom at the same time and cm-
ploying the same efficient pollinator, arc nevertheless practically incapable of
hybridization. While visiting a flower of A. SuUivantii, tlie bumble-bee deposits
only pollinia of that species, because only they are in a position to be Inserted and
caught in the alar chamber. If it should happen that pollinia of A. vcrficillatci,

upon the tarsal hairs, were caught between the gaping anther-wings of A. SiiJIi-

Vdntii, they are so small that they would be withdrawn without affecting the plant
In any way. Conversely, the pollinia of A. SnUivautii, the flowers of which are
about three times the size of those of A. verficiUafa, cannot be inserted into the
alar chamber of the latter under the dissecting microscope, much less by the
bumbling bee. Similar relationships are found between A. loiigifolia and the other
two species; In size, the flowers approach those of A. verticiUata, but the anther-
wings and pollinia have a completely different structure.

Further evidence for the rigidity of the interrelation of flower and insect is

provided by the multiple pollinia. I have never found these combinations to in-
clude more than one kind of pollinium (and the morphology of a pollinium often
is sufficient to define a species In Sarcostcmma) . There Is, thus, what might be
called a lock-and-key relation between the pollinia and the alar chamber. It Is

only the proper key, the polllnlum-sac, which can be inserted into a given lock,

the alar chamber, so that fertilization will take place. Moreover, the key must be
in the proper hands to gain access to the lock.

We may inquire into the effects of the intimate relationships between the milk-
weeds and their inscct-pollinators, and although we cannot yet answer the question,
wc can perceive that the effects are far-reaching ecologically, genetically, morpho-
logically, and taxonomlcally. The plant is dependent upon a particular type of
pollinator, and both the plant and the Insects in its environment must have
evolved more or less together. Sarcusfcmiua paanosum, from western Mexico,
when grown in St. Louis was visited by many insects, but no pollinia were with-
drawn and no fruit produced. A plant, on the other hand, may have a profound
effect upon the insects, aside from that of supplying them with food. It is well
known that Insects sometimes are caught by the corpuscula which they are not
sufficiently strong to remove, and they perish on the flower. Indigenous forms

'•^Robertson, Charles. Notes on tlic mode of pollination of Aadcpids. Bot. Gaz. 11:262-269 1886
Insect relations of certain asclcpiads. I & II. ibid. 12:207-216, 244-250. 1887; Flowers and in-
sects, Asclepiadaceac to Scropluilariiccae. Acad. Sci. St. Louis. Trans. 5:569-577. 1891

'*' Robertson, op. cit. p. 250. 1887.
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It rather rarely when one considers that the number of visitors tc

single flower runs into very high figures. However, for the hive-bee, introduced

into our fauna, the situation is different. In a period of seventeen days, Robertson

found 671 dead bees in the flowers of a patch of Asclepias StiUivan/ii. Furthermore,

this species, which fastens its pollinia to the claws of insects, may so fetter a bee

with pollinia that it is expelled from the hive as a result of its inabihty to collect

honey and to climb upon the combs. Of course, A, Siillivaniii is not benefited,

for, as Robertson puts it: ". . . it seems that the flowers are better adapted to

kill hive-bees than to produce fruit through their aid."

Genetically, a situation results in which the species are isolated mechanically

from hybridization with one another, yet usually are cross-pollinated with other

individuals of their own species. Two species, then, as isolated as if one had

migrated into a different habitat, may respond with striking specializations in

floral structure but undergo Httlc or no change in vegetative organs. One need

only compare species of Gonololmsy Marsdcnia, and CynancJmni from Mexico or

South America to see that often only slight differences, in the structure and

arrangement of the trichomes, for example, distinguish them vcgctatively. Yet the

floral differences are so great that they are used to characterize categories of tribal

rank.

This field of inquiry is one which still scarcely has been touched. It will re-

quire much patient field work before a picture of the dynamics of any one species

can be worked out. A taxonomic monograph can serve to indicate some of the

problems, however, and should function as a framework, albeit flexible, within

which they are Interpreted. It is of considerable interest to note that in several

closely related species of Sarcostemiua which occupy the same or contiguous areas,

there are differences in the shape of the pollinium-sac and corpusculum and comple-

mentary differences in the anther-wings which would make hybridization very dif-

ficult. If one examines the key to the species of the series cynanchoides, he will

notice how many groups of species are segregated by differences in the structure

of the poUinium, the length of the column, or the degree of apiculation of the

stigma-head. This, in all probability, explains the rarity of hybridization and those

evolutionary processes associated with introgrcssion which are proving to be of

such importance in other families of plants and animals. Certainly the Asclepiad-

aceae offer fascinating subjects for the evolutionary biologist.

The conjoined stamens and gynoecium make up a structure called the gyno-

roo

the carpels. The stigma-head exposed at the top is more complicated than might

appear at first sight. The apex is papillate and may be obscurely bilobed or bear

two long apiculae. The degree of apiculation, however, is somewhat variable, and

characters of the stigma-head must be used with discretion. The rather massive

body of the stigma-head contains two central strands of short, spirally thickened

cells. These are a continuation of the vascular strands of the styles which gradually

40 Robertson, op. cit. p. 211. 18 87.

*
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attenuate toward the apex only to enlarge within the stigma-head to form a core of

considerable dimensions. Their function appears to be to support and to strengthen,

since in other genera they extend nearly to the surface and, flaring broadly, form
a subepidermal layer of sclereids.

Tlie papillate apical portion of the stigma-head is distinct from a lower, non-

papillate region which projects, shelf-Hke, laterally. On the upper surface of this

area are the five furrows in which the corpuscula are secreted. Lateral to these are

the less prominent grooves in which the translator arms arc produced. Below this

region the stigma-head is abruptly constricted to the styles. Upon this lower

surface is the receptive surface of the stigma and below this, the attachment of

the flange of the staminal tube.

Corry^'*^ has stated that the receptive area of the stigma-hcad is a continuous

ring, similar to that in the Apocynaceae, above the attachment of the staminal

tube. Whether or not this is so can be determined only by laborious experimenta-

tion; the fact remains that the stigma-hcad is functionally receptive only at the

five points which are accessible to the alar chamber, i. c. alternating with th

stamens. In order for poUinatlon to be effected, a pollinium-sac must be drawn
between the anther-wings at the base and up against the stIgma-head where it

breaks from the caudiclc. In many species there arc projecting ridges within the

alar chamber which firmly grip the pollinium-sac and hold it in the proper position.

In this moist chamber, the pollen tubes grow, in the form of a skein, into the

stigma and down the styles to the ovary. Although apparently all of the pollen

grains germinate, the pollen tubes are found to escape only from a rather small

area along the more convex edge of the pollinium-sac, which is always the edge

towards the stigma in the alar chamber. This occurs whether they are germinated

in the flower or in a sugar solution.

The two carpels are free nearly to the base and are somewhat sunken in the

receptacle. Alternating with them arc two small papillae, the nature of which is

completely unknown. Devoid of vascular tissue, they may be the result merely

of compression of the reccptacular tissue by the confining corolla tube, or the

vestiges of carpellodes. Very rarely one finds that three carpels have been pro-

duced, but conditions within the lower corolla tube are so crowded that it is dif-

ficult to determine if the small papillae still are present. The anatropous ovules

are borne upon axile placentas and the micropyles are directed outwards.

Ordinarily only one carpel of a pair develops into fruit, although two is the

rule in several species. The paucity of fruit, as compared with flowers, has been

attributed to difl^iculty in pollination. This clearly is not the case in the forms

which I have studied, for not only is pollination a simple matter for the right

insect, but it is not uncommon to find inflorescences in which a majority of flowers

have young fruit. Yet, in these same species, only a single follicle, or several, is

to be found in a mature condition in an inflorescence. The matter appears to

^"Corry, op. cit. p. 175. 1884.
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relate to nutrition rather than fertiUzation. Moore'"^ attributes the collapse of pods

In Asclepias syriaca, in part at least, to competition for food between the endo-

sperm and the adjacent maternal tissue In the ovules.

The follicles in Sarcosiettima are narrowly fusiform to obclavate, except for

p
base. According to Teodoro Meyer'*-, the corky, inflated follicles of this race of

S. clansuni are adapted for floating.

The seeds are unequally biconvex or complanate. Usually the dorsal side Is

more or less rugose, and the flatter, ventral side bearing the obscure raphe, minutely

Tlie
Th

white or yellowish coma is produced at the mlcropylar end of the seed. In th

Asclepiadaccac, the coma arises from the rim of the micropyle on the side toward

the funicle and does not encircle the micropyle.''^ The presumptive papillae scarcely

are apparent in the flower at anthesis, but after fertilization they undergo remark-

ably rapid growth to produce the apparatus for wind transport so characteristic of

the family.

There are few reliable taxonomlc characters In the fruit and seeds. It is only

with considerable experience with a genus that one can safely Identify fruiting

specimens in the Asclepiadaceae.

Geography

Wh
which they pertain, it may be of interest to present a general picture of the dis-

tribution of Sarcodcmnia.

The subgenus Ceramanthus Includes species from southwestern United States

to northern' Argentina. The center of diversity Is in Mexico, from whence the

species extend into more or less xeric habitats, at low to moderate altitudes, to the

north and south. In northern Mexico and in the southwestern United States, the

plants inhabit dry, sandy washes or arroyos, and they show morphological reduc-

tion in a number of aspects. The few specimens which have been collected from

less restrictive habitats, such as drainage ditches, have much larger flowers and

leaves. In southern Mexico and in South America, the plants attain greater size,

although they still prefer such drier areas as savannas or forest margins. On the

llanos of Argentina, the halophytlc S. gvacHe again shows reduction.

Sarcostcmma clamum has the widest range of the species In this subgenus, ex-

tending from Sonora and Florida to northern Argentina. It has developed numerous

local variants of pubescence, leaf shape, and peduncle length, which have not been

recognized taxonomlcally. It is unfortunate that the paucity of specimens from

South America does not permit a detailed analysis of this Interesting species.

51 Moore, Raymond J. Investigations on rubber-bearing plants. III. Development of normal and

atorting seeds In Asclepias syriaca L. Can. Jour. Res. 24C:64. 1946.

"Meyer T Los gcneros "Funastrum" y "Philibertia." Lilloa 9:430. 1943.

s^HIldebrand, F. Uber die Entwicklung der haarigen Anhange an Pflanzensamen. Bot. Zeit.

30:233, 257. 1872.
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The species of the subgenus Oxystelma arc divided among three sections, one
of which is limited to the Old World.

RERTIA and §

World, the species of §

owcr

respect to diversity, in northern Argentina and adjacent Bolivia. Like the species
of subg. Ceramantiius in preferring more or less arid habitats, the American
oxystelmas occur at moderate to high altitudes.

The single Old World species of subg. Oxystelma is Sarcosfcmma {§ euoxy-
stelma) esculent u,u, which is a weedy plant ranging from Egypt through India
to the islands of the East Indies. Apparently it grows in forest clearings and mar-
gins, especially along water courses. Its distribution possibly has been affected by
man, for it occasionally is cultivated for its fruit and often is found in fl

,
gardens because of its striking flowers.

The leafless sarcostemmas of subg. Eusarcostemma range from southernmost
Africa and Madagascar, up the eastern coast of Africa to India, the East Indies, and
Austraha. They are plants of very dry, rocky or sandy areas, and their adaptation
to these xeric habitats is manifest in the scale-like leaves and succulent, photo-
synthetic stems.

There are thus four main groupings of the species of Sarcostcmwa, which co-
incide in part with and substantiate the natural subgeneric groups recognized here.
Tlicy suggest, also, that the genus Itself is, in a sense, unnatural in that It includes
several distinct evolutionary entitles. This idea will be discussed further In the
section on relationships. These major geographic and systematic groups Include,
then, the predominantly Mexican and Central American subg. Ceramanthus, the
Andean subg. Oxystelma, § niiLmERTiA and § pentacypiius, and the two super-
posed Afro-Asian subg. Oxystelma, § euoxystelma and subg. Eusarcostemma
(which do not appear to be closely related).

World
spec

and sections with respect to the number of species and degree of specialization and
endemism which is apparent in each.

The subgenus Ceramanthus Is the largest group, comprising fourteen closely
related species which have been arranged taxonomlcally only In morphological
series. Of these species, one is widespread, ten arc of moderate extension, and three
are rather strict endemics. Nearly all but the endemic species show one or several
Infraspcclfic groups at various levels of differentiation.

In the subgenus Oxystelma, there are nine species which break apart sharply
into sections. In the Western Hemisphere, § piiilibertia comprises five species
which are fairly localized in their distribution; one species, however, Is endemic to
a small area in Argentina; another extends from southern Bolivia to south-central
Argentina. About half of these species have developed infraspecific variants. The
two species of § pentacyphus are very distinct morphologically; again, one is

rare, the other of moderate range.
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throughout its range, differing only In vegetative characters and details of the fruit,

Wo

forms. In this sense, it is comparable to S. (Ceramanthus) clausum, although

it is the only species in the section and is very complex florally.

While it cannot be stated exactly to what degree the species of subg. Eusarco-

STEMMA are localized, it would appear that most have relatively wide distributions.

Yet these species again seem to be very much alike In floral structure across their

distribution from Africa to Asia.

These differences in degree of homogeneity and restriction to particular areas

are rather interesting. They suggest that, of the three subgenera, Ceramanthus

is undergoing the most rapid evolution at present. Subgenus Oxystelma appears

to have achieved greater stability In certain respects, but in the New World is still

becoming more diversified. On the other hand, the rather meagre evidence from

the Old World seems to indicate that the species there are not actively developing

new forms or are specializing along different lines.

Relationships

It has been mentioned that the taxonomy of the Asclepiadaceae is in a very

confused state. Until a general system has been developed for the family, dis-

cussions of relationships and phylogeny scarcely will be intelligible. At present,

the family is split into the Cynanchoideae, comprising the typical Asclepiadaceae

with pollinia, and the much smaller, exclusively Old World, Periplocoideae, in

which true pollinia are lacking. These divisions arc discontinuous and undoubtedly

naturaf, but the smaller subdivisions are less satisfactory.

The Cynanchoideae have been divided into four tribes: Asclepiadcae, Seca-

moneac, Tylophoreae, and Gonolobeae.^'' The Secamoneae, which have 4-locular

Wo Wood

critical study of the other three tribes in North America, has presented a key to

the tribes, the novel feature of which is his use of the sculptured, partially sterile

pollinia of the Gonolobeae as a major character. The Asclcpladeae and Tylophoreae

arc distinguished, as is customary, by the position of the pollinia, I. e. whether

pendulous or erect, respectively. Although the Gonolobeae have been deigned un-

mistakcably, the distinction between the two tribes with uniformly fertile (with

but rare exceptions), unsculptured pollinia seems not yet sufficiently decisive.

Sarcostemma is referred to the tribe Asclepladeae of the Cynanchoideae. Since

the genera which have been placed in synonymy have been drawn from three of

Schumann's subtribcs, no attempt will be made to allocate the genus to one of his

artificial subdivisions. For the present, it must suffice to point out the morpho-

logical relationships of the genus.

^''Schumann, op. cit. 1897.
^^ Woodson, op. cit. 1941.
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Sarcostcmwa is closest to Cytjanchum and Blepharodon. The coronal append-
ages of Cynandmiii usually are laminate and variously lobed or united. There are
species, however, in which the corona lobes in life are quite fleshy so that little

modification need be imagined to produce an inflated structure comparable to that
of Sarcosfcmwa. In those forms, however, the anther wings usually are not turned
at an angle to the plane of the anther, nor arc the pollen sacs usually apparent on
the back of the anthers, as is characteristic of Sarcosicmma.

The genus Bh-pharoJon consists of two groups of species. Those typified by
B. nitidm have corona segments which may be considered to consist of two radially
arranged, laminate lobes partially fused by their margins. The second group, of
which B. mucronatum is an example, has semi-vesicular corona segments which are
open apically or closed by a thin membrane. In detail they are similar to those of
the first group. Thus, from the standpoint of the corona, Blcphavodon might be
considered more or less transitional between CynancJmm and ^arco^tcmma. From
the latter it differs in the saccate or vesicular corona segments, the anth ^.
usually in the same plane as the anther, and the very short caudicles bearing pyra-
midal pollinium-sacs. These same characters, however, together with details of
the androecium and stigma-head, preclude relating the genera in linear sequence.
Neither Cymnchum nor BUpharodon has a corona ring, though occasionally there
arc structures in each which might be mistaken for such.

I am not yet able to discuss satisfactorily the evolutionary relationships of the
species of %arcodcmma, except for the statements made In connection with the
section on geographical distribution and the discussion of certain minor trends
which will be noted under the individual species. The plants apparently all have
evolved toward the xerophytic type, for the most complex florally are the most
specialized In this respect. In most cases the species have developed mechanical
isolatmg mechanisms based on floral structure. Reasoning by analogy with the
Asclepladaceae which have been studied cytologically, it does not seem likely that
polyploidy has played a significant role in the evolution of the genus.

er wmgs

I believe that the three subgenera and several sections recognized h ere are
reasonably natural groups encompassing closely related species. Their aggregation
into a broadly inclusive and arbitrary genus perhaps needs some explanation. Wl
It may be our ideal to have a taxonomic system which expresses precisely the
phylogcny of the organisms involved, the facts of evolution all too often do not
permit this. Thus while species in the Asclepiadaceae generally are very well-
marked, genera are extremely difficult to delimit. When the entire range of vari-
ation is considered, certain centers of variation can be perceived, and it would seem
that these should be the basis for building up of genera by accretion, as it were.
This has not been done, however, and the description of many small, ill-correlated
genera has created a chaotic situation. Because of the nature of taxonomy and
nomenclature, the only remedy is the establishment of inclusive, even if somewhat
arbitrary, genera which will integrate these smaller groups into a usable system.



19 501

HOLM AMERICAN SPECIES OF SARCOSTEMMA 505

Materials

Specimens from the herbaria of the following institutions have been studied:

Chicago Museum of Natural History.

Dudley Herbarium of Stanford University.

Gray Herbarium of Harvard University.

University of Cambridge.

Missouri Botanical Garden.

Museum National de I'Histoirc Naturelle, Paris.

Naturhistoriska Riksmuseet, Stockholm.

New York Botanical Garden.

Royal Botanic Gardens, Kew.

United States National Herbarium.

University of Cahfornia, Berkeley.

I am indebted to the curators of these herbaria for the loan of this material,

including many valuable types. 1 also wish to thank the staff of the Missouri

Botanical Garden and its director, Dr. G. T. Moore, for the use of the librar>' and

herbarium facilities. To Dr. R. E. Woodson, Jr., T am especially grateful for his

generous advice and invaluable constructive criticism.

For species in the United States, only one specimen per county has been cited.

For those in other countries, nearly complete citations have been given. Data on

habitat and blooming and fruiting time are summarized in the discussion following

the description. The distribution maps include all specimens examined which could

be located precisely. However, a complete list of all the plants examined is pro-

vided in the Index to Exsiccatae, together with the number of the species to which

they are referred in this account.

Taxonomy

Wern. Soc. 1809, emend. R. Holm.

OxystelmaR. Br. \oc. ch. 40. 1809.

PMi^^rf/^HBK. Nov. Gen. etSp. PI. 3:195. 1819.

Peufagonmm Schauer, in Nova Acta Acad. Caes. Leop. Nat. Cur. 19. Suppl. 1.364. 1843.

Lugonia Wcdd. Chlor. And. 2:49. 1857.

Zosima Phil. Sert. Mend. Alt. 29. 1871, non Hoftm.

Tunastrum Fourn. In Ann. Sci. Nat. Bot VI, 14:388. 1882.

Cystostemma Fourn. in Mart. Fl. Bras. 6*:204. 1885.

PM/^t-r/H/^i Vail, in Bull. Torr. Bot. Club 24:305. 1897. „ u f ^u,,,A

Ceramanthus (Kunze) Malme, in Ark. Bot. 4>*:2. 1905, "-"a-k nee Hook. f. (based

on Sarcostemma subg. Ceramanthus Kunze in Linnaea 20:26. 1847.)

Pentacyphus Schltr. In Engl. Bot. Jahrb. 37:605. 1906.

Tefraphysa Schltr. loc. cit. 616. 1906.

Suffrutescent, dextrorsely twining or traiUng vines, rarely semi-erect, the stem

variously httle- or much-branched. Leaves usually laminate, sometimes reduced to

scales, usually with one or more glands on the ventral surface of the midnb at the

base; stipules minute. Inflorescences extra-axillary, cymose. racemiform to um-

belhform, 1- to 30-flowered; peduncle present or absent. Calyx 5-lobed nearly to
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the base which is adnatc to the corolla, usually with 1 to many alternate or indefi-
nitely distributed squamcllae within. Corolla 5-lobed, rotate-subcampanulate, cam-
panulate, or salverform. Stamens 5, the filaments coherent to form a column
(rarely obsolete), usually produced at their insertion upon the corolla to form a
patelhform corona ring often completely adnate to the corolla or to the filaments
directly below the anthers, each filament bearing an Inflated, vesicular segment
(corona vesicle) directly below the anther; anthers 2-cellcd, the thecae apparent
dorsally, the alae usually at 45° to the anther, the membranous dorsal appendage
ovate to deltoid; poUinium-sacs oblongoid-cyhndrical to clavate, nearly uniformly
rounded or flattened, xmlformly fertile (rarely with a small sterile region at the
attachment of the caudicle), the corpusculum sagittate to ellipsoid, \he slender
caudicles exceeding the corpusculum in length, rarely very short. Carpels 2 some-
what sublnferior, free towards the base, prolonged above into relatively conspicuous
styles which unite to form a convex to 2-apIculate stlgma-head. Follicle fusiform
to obclavate; seeds unequally biconvex or flattened, with a micropylar coma.

Type species: Sarcostemma vimiuale (L.) R. Br.

KEY TO THE SUBGENERA
A. Stems never succulent; leaves laminate; inflorescence raccmlform to

umbcll.form, the peduncle usually manifest; corolla rotate-sub-
cimpanulate, campanulatc, or salverform; vesicles of the corona ovoid
or obovo.d to oblongoid or spherlod, ring of the corona free or adnate
to the column directly below the anthers.

B. Corolla rotate-subcamp.mulate or salverform; ring of the corona
free from the corolla, porrcct (lacking in S. flaium)- infiorescence
corymb.form to umbelliform, 4- to 3 0-flowcrcd. Species of the
western Hemisphere . c.k „ t ,-

TjR ror^ll, ^ I

•

'r""\
Subgenus I. CrRAMANTHus (p. 506)BB. Corolla campanulate; rmg of the corona adnate to the corolla or

vf ;

more or less obsolete; Inflorescence racemiform or umbelliform 1-
to 10-flowered. Species of the Eastern and Western Hemispheres.

A A c, I

,"';,
; Subgenus II. Oxystelma (p. 537)AA. Stems succulent, or woody below; leaves scale-like throughout- in-

florescence subumbclliform, the peduncle obsolete; corolla rotate-sub-
campanulate; vesicles of the corona ovoid, ring of the corona adnate
to the filaments. Species of the Eastern Hemisphere Subgenus III. Eusarcostemma (p. 482)

Subgenus I. Ceramanthus Kunze, in Linnaea 20:26. 1847.

Piydibcrna ace. to Bcnth. in Bcnth. & Hook. Gen. PI. 2:733. 1876, non HBKFuuastriim Fourn. in Ann. Sci. Nat. Bot. VI, 14:388. 1882
Cystnsfcmma Fourn. In Mart. Fl. Bras. 6*:204. 1885
VhiUbrrfcUa Vail, in Bull. Torr. Bot. Club 24-305 1897
Ccramanthm (Kunze) Malmc, in Ark. Bot. 4l^:2. 1905,' nee Hassk. ncc Hook. f.

Leaves laminate, rarely caducous or reduced; inflorescence corymbiform to
umbelliform; corolla rotate-subcampanulate or salverform; ring of the corona
usually pronounced (lacking in ,S. flavitw).

Type species: Sctrcosfcmma clegaiis Decne.
A closely knit group of species inhabiting drier regions of tropical and tem-

perate America. The keys have been written so that flowers need not be studied
critically for identification. Examination of the dried flowers with a hand lens
often will provide a reassuring check on vegetative characters, however. All the
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species recognized here differ from one another In many aspects of floral structure,

but these differences often are difficult to describe adequately. Recourse may be

had to the drawings of the gynostegia which have been made to show a condition

typical for each species.

KEY TO THE SERIES

A. Ring of tlic corona present. Plants of North and South America.

B. Inflorescence lateral to the main axis or lateral branch.

C. Inflorescence corymbiform, obviously compound, the peduncle not

equalling the subjacent internode in thickness; leaves usually

densely whitc-tomcntosc beneath. Plants of Mexico Series 1. Pannosa (Sp. 1)

CC. Inflorescence umbelliform, the pedicels all Inserted at nearly the

same point; leaves never densely whitc-tomentosc beneath.

D. Peduncle equalling or exceeding the subjacent internode In thick-

ness or lacking (when lacking, leaves obtuse to cuneate at the

base), frequently bearing two catenulate cymes Series 2. clausa (Spp. 2-3)

DD. Peduncle not equalling the subjacent mtcrnodc in thickness,

or lacking (when lacking, leaves cordate), usually bearing but

one cyme Series 3. cynanchoidizs (Spp. 4-12)

BB. Inflorescence terminal to the main axis or lateral branch, the

peduncle not equalling the subjacent internode in thickness, or

lacking. Plants of the Galapagos Islands -Scries ^. angustissima (Sp. 13)

AA, Ring of the corona lacking. Plants of Argentina, Brazil and Uru-

guay Series 5. flava (Sp. 14)

Series 1. Pannosa R. Holm, ser, nov.

Inflorescentia ut videtur lateraHs corymbiformis certe composita, pcdunculo

quam internodio subjacent! angustiore.

Type species: Sarcosfemma pannosnm Decne,

A monotypic series which contains the presumably primitive species of the sub-

genus. The obviously compound inflorescence characterizes the series.

1. Sarcostemma pannosum Decne. In DC. Prodr. 8:540, 1844.

Sarcosfemma rotundifoViiim Decne. loc. cit. 1844, ex char. (T.: Mahet de la Chaux dc

Fond in Herb. DC.) .
* -n ^ , -,a

VhiUbertia pannosa (Decne.) Hcmsl. In Godtn. & Salv, Biol. Centr.-Amer. Bot. 2:320.

1881.

Philibcrfia rotnndifoUa (Decne.) Hcmsl lac. cit, 1881.
, r^ ,x

P/7/7/^rr//^P^i'0^7/Hemsl. loc. cit. 319. 1881. (T.: Ghicsbrcghf 200 in Herb. KewA)

Philibertia iomcnteUa T. S. Brandeg. In Univ. Calif. Publ. Bot. 4:90. 1900. (T.: Brandegee

j6l in Herb. Univ. CalifA).

Funasirum pannosum (Decne.) Schltr. in Fcdde's Reperc. 13:286. 1915,

Funasfrnm rotundifolium (Decne.) Schltr. loc. cit. 287. 1915.

Funastrum Pavoni (Hcmsl.) Schltr. loc. cit. 286. 1915.

Funasfrnm fomcnfeUum (Brandeg.) Schltr. loc. cit. 287, 1915.

Sarcostemma tomentellum (Brandeg.) Woods, in Ann. Mo. Bot. Card. 28:217. 1941.

Stems twining, minutely pilosulose; lateral branches normally several. Leaves

oblanccolate to obovate-elliptic, acuminate to mucronate, broadly and more or less

obscurely cordate, 3.5-9.0 cm. long, 1.5-5.0 cm. wide, subcorlaceous, pilosulose

above, densely whitc-tomentose beneath, with one or more glands on the midrib

at the base; petiole 1-3 cm, long. Inflorescences corymbiform, 9- to 30-fIowered;

peduncle 3-7 cm. long, not equaUing the subjacent internode in thickness, minutely

pilosulose; bracts linear, minute; pedicels 2.0-3.5 cm. long, minutely pilosulose.
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Calyx lobes narrowly ovate, 2.5-4.0 mm. long, pilosulose on both surfaces;

squamcllae absent or solitary. Corolla rotate-subcampanulate, white or cream-
colored, the tube 1.5 mm. long, the lobes ovate, acuminate, 7-10 mm. long, pilosu-

lose without, more or less puberulous-papillate within. Gynostcgium 4 mm. high,
the column 1.5 mm. long. Anthers 2 mm. long, the apical appendage ovatc-sub-
orbicular, the poUinium-sacs oblongoid-cylindrical, 1.2 mm. long with sagittate

corpusculum; ring of the corona thin, revolute; vesicles of the corona obovoid, 2.5

mm. long. Ovaries 2.5 mm. long, the styles sericeous; stigma-head conical, 2-

apiculate. FoUicles broadly fuslform-obclavate, 5-7 cm. long, 2.0-2.5 cm. thick,
puberulent; seeds unequally biconvex, 2.5-3.0 mm. long, 1.5-2.0 mm. wide,
rufescent, rugose dorsally, papillate vcntrally; coma about 2 cm. long.

An attractive species, well-marked by the M^hite tomentum on the under-side
of the leaf. In the very rare instances when this pubescence is not dense, the in-
flated follicle and compounding of the Inflorescence arc diagnostic. At least one
segregate species has been based on a lack of undulation of the leaves (P. Pavoni).
However, I have found that on a single plant of S. [lannosum in cultivation, the
leaves may be plane or undulate. A similar situation obtains in S. crhtnim.

Fig. 5. Distribution, gynostcgium, and leaf of S. pannosum.

SarcosfcDinia pannosum is endei

rocky slopes from 500 to 6000 feet.
J

or

17
to November 19; fruit has been found from September 22 to November 13.

Mexico, chihuahua: Guasaremos, Rio Mayo, Gentry 2^6g. durango: Ioc. un-
known, Ko%e 2210. GUERKrRO: Pungarabato, Cayuca. Wnton 6470; Sierra Madre del Sur
Adama, Temlsco, Uexia 8S61; Placeres, Mina, Hinton 10528; Pucrta dc Oro, Mina, Hinto^
91751 mts. near Iguala, PrhigJc 13593- Jalisco: Tuxcacuesco, E. Anderson s. n.; Rio
Blanco, E. Palmer 340; Sacoaco, M. E. Jones 319. Mexico: Tcmascaltepcc, Vigas, Hinfon
119 1. MicHOACan: Montelcon, Pringle IIO28; near Zamora, Schery 182; Tuzantia
Tiquichco, Zitacuaro, Hinton 13077. morelos: near Yuatepec, Kosc, Painter & Rose
^3^5; Cuernavaca, Kenoyer C220, M. Martinez 130/02. nayarit: Tepic, Los Bules,
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Gohhmith 170. oaxaca: San Gcronlmo, Vtirpm 71S0; Oacalco, l^agcl 8086. puebla:

Coxcatlan, ?urpm 4118. queretaro: loc. unknown, Aguiel 14; near Querctaro Rose ^

Rose III52; Queretaro, Kmitze 23448. san Luis potosi: Las Canoas, Vringle 3227.

sinaloa: Culiacan, E. Palmer 1492; El Brasll, Ranclio Tasajcra, Choix, Monies & Salazar

881; Topolobambo, E. Palmer 185; near Labradas, Eerrh 6 Mexia SU?- sonora: 9 miles

NE of Colorado, between Colorado & Mazatlan, W/^^/wx S? Rollins 328; Guaymas, E.

Palmer IQ^. tamaulipas: near Victoria, Palmer 497.

Scries 2, GlausA R. Holm, ser. no v.

Inflorescentia ut vidctur lateralis umbelliformis saepe cymis catcnulatis duobus,

pedunculo internodium subjacens crassltudine acquante vcl exccdente (intcrdum

obsolete)

.

Type species: Sarcostemvia cJausiun (Jacq.) R. & S.

This scries includes two species which share the character of having peduncles

as thick as, or thicker than the subjacent intcrnode. It is also quite common to find

two umbelliform clusters of flowers upon the same peduncle, one terminal, the

other lateral.

KEY TO THE SPECIES

a. Corolla salverform, the tube definitely constricted; ovaries glabrous

throughout; plants more or less glaucous throughout
-_ -^

2. S. glaiicum

aa. Corolla rotate-subcampanulate, the tube not definitely constricted;

ovaries sericeous throughout or with densely sericeous styles; plants

glabresccnt to sericeous
3. S. cltinntm

2. SARCOSTEMMA GLAUCUM HBK. Nov. Gen. et Sp. Pi. 3:194. 1819, ex char.

(T.: Humboldt ^ Bonplancl 5. n. in Herb. Paris.).

Fiinastntm glaucum {n^K).Schhr.m Ecddcs'Kcpcn. li -.2^5. 1915.
_

vh;]ihrrtAU nvalifolia Rusbv. Dcscr. So. Am. Pi. 94. 1915. (T.: H. H. Smith 1OS3 m
1

Herb. N. Y. Bof. Gard.l).
W 1931.

Stems twining, gray-green, glabrous; lateral branches normally few. Leaves

narrowly elliptic, oblong to ovate, acute, cuneate to obtuse, 5.0-7.5 cm. long,

0.5-3.0 cm. wide, subcoriaceous, rcvolutc when dried, glaucous, glabrous on both

surfaces, with one or more glands on the midrib at the base; petiole 0.3-0.5 cm.

long. Inflorescences umbelliform, 18- to 3 5 -flowered; peduncle 0-7 cm. long,

equalling the subjacent intcrnode in thickness, often bearing two catenulate cymes,

glabrous; bracts linear, minute; pedicels 1-2 cm. long, glabrous. Galyx lobes ovate,

1.5 mm. long, glabrate on both surfaces, ciliolate; squamellae absent. Corolla

salverform, white, the tube 2 mm. long, constricted, the lobes ovate, obtuse, 4-6

pube Gynostegium 2 mm.

high, the column about 0.5-1.0 mm. long. Anthers 1.5 mm. long, the apical

appendage deltoid, the pollinium-sacs oblongoid, somewhat flattened, 0.75 mm.

long, with elUpsoid-sagittate corpusculum; ring of the corona prominent, revolute,

..dnate to the base of the corona vesicles; vesicles of the corona ovoid, pointed at

the tip, 1.5-2.0 mm. long. Ovaries 3 mm. long, glabrous; stigma-head conical,

obscurely 2-fid. Follicles narrowly obclavate-fusiform, 8.5 cm. long, 1 cm. thick,
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glabrous; seed, flattened, 6 mm. long, 4 mm. wide, minutely papillate on botli
surfaces, tlic margin thin and serrate apically; coma about 2.5 cm. long.

This species often is confused with S. clajisinn, but although the two are alike
superficially, there are a number of characters to separate them. One of the best
IS the fact that the corolla tube is constricted in S. glanniw, while the flowers are
somewhat smaller and more abundantly produced. As the specific name suggests,
S. slaiicnm has a characteristic glaucous aspect throughout. The doubled inflores-
cence also is more common in this species, where the peduncle sometimes Is absent

Phdihcrtclla ovalijolia Rusby was described for a variant with leaves wider than
those of the typical form, but the two sorts occur in the same area and merge with
one another. Although S. glaucnm appears to be fairly common, only one speci-
men with fruit has been seen.

/

^\

Fig. 6. Distribution, gynostcglum, and leaves of S. ^^laucnm.

Sarrosfewma ^^lanntm has been collected in Panama, Venezuela, and Colombia,
where it grows along the coast, both in marshy and arid thickets or forest margins.
The maximum recorded altitude attained by the species is 2500 feet, but it appears

March 6,
J

OQO
............. ^^..^, /^^u.uu.Lc, i^jiTter 4ijjj. Hfrrera: near Chitre, A\PANAMA; Juan Diaz, SlanJley 30^10,

V.r^rtT^A /^^^^"^°-
^'^"/'^r'

^"^'"'' "^ ^"''"''^^'^ ^7^''' t>"^ecn Palmar doVarela & Pondcdera, D//sj;„/ 3658; Puerto Giraldo, Dn^arul & faramillo 4187. bolivar:
44r

Volcanes, near Turbaco, KslUp ^ Smith 2iiiJ, 14323; S of Mawato^a, H. H. Smith 2779;S.ncclejo, Penucll 4058. cundinamarca: Girardot, Rmby ef PeuncU 76; Haciend/El
Cucharo, between Toca.ma & Pubenza, Killip, Du^and ^ JaramiUo 38922. huila- nue-

bmtti 10^2, 2524, KlU,p ef Swifh 2IIO5. SANTANDER DEL NORTE: Cucuta, K\U\h ^
ovuth 20(}()().

^

V iJ^'^^'^fr''-
^^'''''''''-

J^' T^^"'^^''*'' ^^ U^r.cay, Pitfier 5783. carabobo: nearVal ncia P///;.r 9429; near Trmcheras, near Valencia, Pittier 7653- lara: Barqulslmeto
Santiago 60. portuguesa: n^izv Aczngu^, L. Williams 12460. zulia: near Pcrija, Tr/rrj201 p 22^,

Peru, data Incomplete, Maclean s, n.
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3. Sarcostemma clausum (Jacq.) Roem. & Schult. Syst. Vcg. 6:116. 1820.

Cynanchum clausum Jacq. Select. Stirp. Amer. 1:87, /. 6o. 1763.

1818.
Asclepias viminalh Sw. Prodr. 53. 178 8.

Sarcostemma Brownei _. .. -..-^-, .
, ^ ^t f ;j

Sarcostemma cumancmc HBK. Nov. Gen. ct Sp. Pi. 3:195. 1819, ex char. (T.: Humboldt

^ BonplauJ s.n. in Herb. Paris.).
, ,, . j ,

Sarcostemma pubescens HBK. loc. cit. 194. 1819, ex char. (T.: Humboldt & Bonpland

s. n. in Herb. Paris.).

Sarcostemma Swartzianiim Schult. Syst. Veg. 6:116. 1820.

Sarcostemma lineare Spreng. Neue Entd. 3:35. 1822, non Dccne.

Sarcostemma bonaricnse Hook. & Arn. In Hook. Lond. Jour. Bot. 1:296. 1834, ex char.

(T.: Tweedie s.ii. in Herb. Kew.). ^ ^ , o .

Sarcostemma apiculatum Decne. In DC. Prodr. 8:539. 1844, ex char. (T.: Gardner 819 in

Herb. Delessert)

.

Sarcostemma crassifolinm Decne. loc. cit. 540. 1844, ex char. (T.: Galeotti 1529 m
Herb. Paris.).

rr / t. • is

Sarcostemma Dombeyanum Dccne. loc. cit. 539. 1844. (T.: Dombey s.n. in Herb. Paris\)

.

Sarcostemma riparium Decne. loc. cit. 540. 1844, ex char. (T.: ;;/ Herb. Paris.).

Philibertia viminalis (Sw.) A. Gray, In Proc. Amcr. Acad. 12:64. 1877.

PhiUbcrfia crassifolia (Dccne.) Hemsl. in Godm. & Salv. Biol. Centr.-Amer. Bot. 2:318.

1881.

Philibertia cnmanensis (HBK.) Hemsl. loc. cit. 1881.

Sarcostemma barbatum Mart, ex Fourn. in Mart. Fl. Bras. 6^:235. 1885, ex char. (T.:

Martins s. n.).

Sarcostemma bifidum Fourn. loc. cit. 234. 1885, ex char. (T.: Mtkan 7 ui Herb. Yiu-

dobon.). '
• TT r

Sarcostemma cuspidatum Yoxxvn.\oc.c\t. 211. 1885, ex char. (T.: Poeppig 2923 m Herb.

Yindobon.).

Sarcostemma Gardneri Fourn. loc. cit. 1885, ex char. (T.: Gardner 1357) •

Sarcostemma pallidum Fourn. loc. cit. 2 3 5. 18 85, ex char. (T.: St. Hilaire Caf.C^ Iff9).

Sarcostemma Pedunculatum Fourn. loc. cit. 188 5, ex char. (T.: Glazmc 8168 m Herb.

SarcoZmma Schottii Fourn. loc. cit. 234. 1885, ex char. (T.: PoM fif Schott 5381 in

Herb. Yindobon.). _ ^ , . rr 7

Philibertia Palmeri A. Gray, in Proc. Amcr. Acad. 21:394. 1886. (T.: Palmer 5 '« iierb.

Gray ! )

.

^

Ph'ilibertia clausa (Jacq.) K. Schum. In E. & P. Nat, Pflanzenfam. 4-:229. 1895.

Philibertia Gardneri (Fourn.) K. Schum. loc. cit. 189 5.

miibertella clausa (Jacq.) Vail, In Bull Torr. Bot. Club 24:306. 1897.

Philibertella crassifoUa (Decne.) Vail, loc. cit. 1897.

PhilibcrtcUa cumanemis (HBK.) Vail, loc. cit. 1897.

Philibertella Palmeri Vail, loc. cit. 1897.

Sarcostemma Glaziovii K. Schum. In Engl. Bot. Jahrb. 25, Beibl. 60:19. 1898, ex char.

(T.: Glaziou 21744 in Herb, BeroL)

,

Philibertia bonaricnsis (H. & A.) Malme, in Sv. Vet. Akad. Afh. 54:23. 1900.

Philibertia cuspidata (Fourn.) Malme, loc cit. 24. 1900.

Philibertia riparia (Decne.) Malme, In Bih. Sv, Akad. Vet. 27:7. 1901.

Philibertella lasiantha Schltr. in Engl. Bot. Jabrb. 37:607. 1906, ex char. (T.: Eggers

14s47 in Herb, BeroL).

Philibertella pallida (Fourn.) Schltr. loc. cit. 1906.

Philibertella pedimculata (Fourn.) Schltr. loc. cit. 1906.

Cynanchum mextcanum T. S. Brandeg. In Univ. Calif. Publ, Bot. 4:380. 1913. (T.:

Purpus 6017 in Herb. Univ. CalifA).

Philibertella riparia (Decne.) Stuntz, Invent., U. S. Bur. Pi. Ind. 31:87. 1914.

Tunastrum apiculatum (Decne.) Schltr. in Fedde's Repert. 13:283. 1915.

Punastrum barbatum (Mart.) Schltr. loc. cit. 1915.

» ;*
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Funai/rum bomirioisc (H. & A.) Schltr. loc. cit. 1915.
Funuslrum cfausum (Jacq.) Schltr. loc. cit. 1915.
Funastriim crassifolium (Dccne.) Schltr. loc. cit. 1915,
Funasfrum ciimanciise (HBK.) Schltr. loc. cit. 1915.
Funasfrum cusphlaiuni (Fourn.) Schltr. loc. cit. 1915.
Funastrum Dombcyaniim (Dccne.) Schltr. loc. cit. 1915.
Funastrum Gardiicri (Fourn.) Schltr. loc. cit. 1915.
Funasfrum Glazhvii (K. Sch.) Schltr. loc. cit. 1915.
Funastrum lauantbum Schltr. loc. cit. 1915.
Fuvastrum pallidum (Fourn.) Schltr. loc. cit. 1915.
Funastrum Palnieri (A. Gray) Schltr. loc. cit. 1915.
Funastrum pcJunculafum (Fourn.) Schltr. loc. cit. 1915.
Funastrum pubesccns (HBK). Schltr. loc. cit. 1915.
Funastrum riparhim (Decne.) Schltr. loc. cit. 1915.
Funastrum Schottii (Fourn.) Schltr. loc. cit. 287. 1915.
Funastrum fragile Rushy, in Mem. N. Y. Bot. Card. 7:3 32. 1927. (T.: White 2oS8 in

Herb. N. Y. Bot. GardA).
Funastrum lanceolatum Rusby, loc. cit. 1927. (T.: M. Cardenas 2 in Herb. N. Y. Bot

GardA).
Funastrum SeiberfU Woods, in Ann. Mo. Bot. Card. 24:199. 1937. (T.- Seibert 6^7 in

Flerb.Mo. Bot. GardA).
^ ^'

Stems twining or trailing, gray-green, glabrous, the nodes densely white-
pubescent; lateral branches normally few. Leaves frequently caducous, elliptic
to oval, rarely much reduced, acuminate to mucronate, obtuse to shallowly cordate,
2-5 cm. long, 0.5-2.5 cm. wide, membranaceous to subcoriaceous, glabrate to
sericeous above and beneath, with one or more glands on the midrib at the base;
petiole 0.2-0.6 cm. long. Inflorescences umbclliform, rarely with two catenulate
cymes, 7- to 15-flowered; peduncle stout, usually equalling the subjacent internode
in thickness, 3.5-6.0 cm. long, glabrate to sericeous; bracts linear, minute; pedicels
1.5-2.5 cm. long, glabrate to puberulent. Calyx lobes ovate, 3-4 mm. long,
densely puberulent without, glabrate within; squamellae alternate, paired or soli-
tary. Corolla rotate-subcampanulatc, pale greenish yellow to white, the tube 2.5
mm. long, not definitely constricted, the lobes ovate-elliptic, acute, €-9 mm. long,
densely puberulent without, glabrate to minutely puberulent within, ciliolate.'

Gynostegium 3 mm. high, the column short, about 0.5 mm. long. Anthers 1.5
mm. long, the apical appendage reniform to orbicular, the pollinium-sacs cyHn-
drical-oblongoid, 1.8 mm. long, with sagittate corpusculum; ring of the corona
promment, rcvolute, adnate to the base of the corona vesicles; vesicles of the corona
ovoid, pointed at the tip, 2.5 mm. long. Ovaries 2.5 mm. long, the styles sericeous,
rarely sericeous throughout; stigma-head convex, with a short 2-fid apiculation
Follicles obclavate, attenuate, 5.0-8.5 cm. long, 1.2-1.5 cm. thick, puberulent,
finely stnate; seeds flattened, 4-6 mm. long, 2-3 mm. wide, minutely papillate on
both surfaces, the margin thin and serrate apically; coma about 2 cm. long.

A species as bewilderingly variable as %arco$iemma cUnsnm poses a serious
question for the taxonomist. Although sufficiently common and variable to have
developed a phenomenal synonymy, it is not sufficiently abundant in herbaria for
analyses of variation to be made. Undoubtedly a species which ranges from south-
ern Umted States to Argentina, which occupies both hydric and xeric habitats, and
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which Is insect-poUinatcd, will differentiate ccologlc or geographic populations.

Only very limited samples, often of a single plant, of these local groups are avail-

able to the botanist. In such a case, one alternative is to describe each specimen

which is different In several aspects of morphology as new, in the hope that it

eventually will be found to be a valid species. This Is what has been done in the

past with the majority of the Asclepiadaceae, The other alternative is to recognize

that the specimen is slightly different in one, or perhaps several characters, but to

refrain from describing it as a species until it can be proven to be a well-defined

population which has achieved some measure of isolation from its cogcners.

After studying the some few hundred specimens collected from the entire range

of S, clansnm, I have come to the conclusion that there are essentially no significant

differences, although the leaves are quite variable in shape, size, and pubescence, and

the peduncles vary In size and thickness. The fact that these vegetative forms

tend to occupy certain regions Indicates that S. claiimm probably has differentiated

into several subspccific groups. It would be extremely dangerous to attempt to

define the limits of such intergrading populations on the basis of a very few ex-

amples. I have followed, therefore, the alternative of recognizing only one species

which eventually will perhaps be split Into smaller groups.

Sarcostem7ua clamiiniy generally speaking, inhabits less arid habitats than most

of the species of the genus. In Florida, Central America, and eastern South

Fig. 7. Leaves, distribution, and gynostegium of S. clansum
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America, it is found on wooded slopes or in flood plains, or even growing in several

feet of water. In Mexico and northwestern South America, on the other hand, it

is commonest in sandy strand areas or savannas. The altitudinal range is from sea

level to about 4000 feet. The plant apparently is in flower the year round through

most of its range and has been described as "extremely fragrant, covered with
masses of white flowers."

United States. Florida: dade go.: Miami, Carber Ug^g, lee cc: Fort Myers,
Hifcbcock 20J, MONROE CO.: rishbone Key, Seibcrt 1^37; Big Pine Key, Killip ^174;
Key West, Ciirliss 3624; Bahia Honda Key, Woodwn & SclM>ry Tip; Elliot's Key, ^Small
d Nash 5. n.

Mlxico. baja CALIFORNIA suR: San Jose del Cabo, T. S. Braficfcgee s.n,; S of San
Josc del Cabo, Johanscn 514. chiapas: Jalisco, Purpns Qiyo; Escuintla, Mafuda o6gg,
chihuahua: SW Chihuahua, E. Palmer 5, type of P. Pcilmcri Gray, colima: Manzanillo,
Ferris 6128, Palmer I002; Paso del Rio, Emrick II. Guerrero: Baqucta, Lan^Umc 308;
Guayameo, Mina, IVntton gj/O; Actoyac, Galeana, Hintou 14602; Vallccitos, Montes dc.
Oca, Hintan 10607; Pungarabato, Coyuca^ Hintmt 64^2; NW of Acnpulco, Barkley 14103.
JALISCO: Bojanos, Rose 2gi2; Tcnacatita Bay, Elmore 1A2J. michoacan: Coalcoman,
Aquila, Hhiton ijSjJ, morelos: near Cuemavaca, PringJe 7log; Xochitepcc, Lyonnet
I037' nayarit: Mexcaltitlan, Mexia IO16, oaxaca: near Tomcllin, Rose, Painter d
Rose 10034;^ near Cincntlan, E. W, Nelson T615, 1680, L. C Smith 24O; Chiltcpec, Tux-
tcpcc, Martinez-Callcrort ig6; San Antonio, C. L. Smith 836, Priugle 484g; Tomcllin,
Ohseu-Seffer s. n.; Etla, near Bocas del RIos, Seler 6 Seler 4832, sinaloa: Culiacan,r.
BranJegee s.n.; loc. unknown, Ortega 4^30, sonora: Hermosillo, Dronet & Richards
3564; 23 miles NE Urcs, Shreve 6732; Rio Mayo, Gentry 2286; near Batuc, Wiggius ^
Rollins 454; 25 miles from Urcs, Wiggins 73^7^ tabasco: Cano de Curaliue, Roiirosa
32. tamaulipas: Tampico, £. Palmer 4g8. vera cru2: Panuco River near Ebano, Le
Sueur 35S; loc. unknown, PurpHs 6017, type of C. mexicannm Brandcg. Yucatan:
Progreso, Flores 7.

British Honduras: Corozal District, Gentle 503, 807; Honey Camp, LundeU 517;
Santa Rita, Gentle 73; Northern River, Gentle 8S3.

Guatemala, alta verapaz: Samac, Johnson 776; Pancajchc, Johnson 1017, amatit-
lan: Amatitlan, von Tuerckbcim 8710, J. D. Smith 2778, Morales I136; Lake Amatitlan,
Kellerrnan 43jg, J. D. Smith ig40. CHlQUiMuLA: near Chiquimula, Standlcy 73863,
escuintla: Rio Guacalate, Standley 38204, 60163; San Jose, Standlcy 63061, Hayes s.'n.

GUATEMALA: ncar Lago dc Amatitlan, Standley 8g433. jutiapa: near Jutinpa, Standlcy
73^85, I7ABAL: Boca del Palochi, /. D. Smith 1734; NE of San Felipe, Steyerviark 30662,
peten: S of Sayaxche, Steycrmark 4622Q. retalhuleu: near Retalhuleu, Standley
88237, 88837. SAN Marcos: Ocos, Steycrmark 37^20; Rio Sucbiate, W of Ayutla, Steyer-
7nark 38030, SOLOLA: S-facing slopes, Volcan Atitlan, Steycrmark 4S010; Santa Barbara,
Shannon l6g, santa rosa: Rios dc los Esclavos, Heyde & Lux 4001; Casillos. Aquilir
303; Agua Caliente, Kellerman 7737. suchutfpequez: Rio Najuala, Shannon 3gp.
Zacapa: Banos de Santa Marta, Standley 73g32; Zacapa, Dea?n 134, Kellerman 433g\

El Salvador, ahuaciiapan: loc. unknown, Padilla 1 1 3. san Salvador: along road
from San Martin to La.t^una dc Ilopango, Standlcy 223Sg,

Honduras, atlantida: Teh, Standlcy 34664. cortes: Rio Lindo, E</w'^r^^ P-^t?^.
SANTA BARBARA: San Pcdro Sula, Thiemc 3342. yoro: ncar Coyoles, Aguan Valley,
Ynncker, Kocpper & Wagner 8122,

Nicaragua, granada: Granada, Grant g03. aianagua: . ncar Managua, Gamier
Ais8.

Costa Rica, san jose: near El General, Skutch 2171. talamanca: Delta dc Turlt-
kub, Tondiiz 8661.

Panama, bocas del toro: Changuinola River, Dunlap 28g, canal zone: Barro
Colorado Island, Bangham 413, Kcnoyer 301, Shattuck 313. III4, Braum 133, Wilson 66,
Bailey ^ Bailey 330 ; near Empire, Culcbra Cut, Hunter G? Allen 773. Panama: swamp
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between El Jagua Huntln.i; Club on Rio Jagua and El Condor Hill, Hunter d Allen 482;

near Arenoso, lower Rio Trinidad, Sciberi 6^J.

Cuba camaguey: Cayo Romano, ShaUr 2494; Cayo Sabinal, Granada, Shafer 877.

HAVANA: Laguna de Castellano, P. Wilson 95591 San Antonio, Slmfer 247. oriente:

Ensenada de Mora, Britton, Cowcll & Shafer 12960; near Nirua-Nirua, Button & Co-well

12719; Bayamo, Ekman 7590; Rio Jagua, Ekman 6653; Wright 1666. isla de pinos:

Nueva Gerona, Cnrtiss s. n.; Don Jose, Blain 104. las villas: Belmonte, Soledad, Cien-

fuegos Jack 7728, 6856, ^34^; Cienfuegos, Cienqulta, Ca7nbs 33O; Cicnaga de Zapata,

N of Bahia de Cochinas, Leon & Soustalot 8497; Gavilon, vie. Soledad Howard 629S.

piNAR DEL Rio: ncar Mendoza, Shajer 10608; Laguna Jovera, Shafer IO983.

Hispaniola. HAITI: near Port au Prince, Leonard lOOp2; near Gros Mornc, Leonard

99S4, Q980; near Jean Rabel, Leonard ^ Leonard 12799; near Etang, Leonard 3570.
'

Dominican Republic: Barabona, Fuertes 202, 1260; S of Monte Cristi, near Rio

Yaque del Norte, Hoivard 6 Howard 9569.

Jamaica: Blue Mts., Hitchcock s.n.; Arntully, Orcntt 31II; Port Henderson, Harris

ef Lawrence C1536; Hope Bay, Wight 169; Kingston, Brown 379; below Cincbona, Uaxon

ef Killit> 1043.

Bahama Islands: New Islands, Britton 6 Brace 482, 770; Great Bahama, Brace 3O02,

Britton ^ Milhpangh 2661.

Trinidad: east of Icacos, Checsman G? Baker 388.

Colombia, amazonas: Rio Putamayo, between Rio Igara-Parana and Rio Yaguas,

Schtdtes 3998. bolivar: Calamar, Killif ^ Smith 14708; near Turbaco, Killip 6 Smith

14437; Buenavista, east of SIncd, Pennell 3981 1 near Puerto Colombia, Elias 390. cauca:

La Manuelita, Palmira, Pitticr 787. EL valle: Esplnol, below Dagua, K'lhp & Hazen

1 1076; N of Palmire, Garcia B. 640S; "La Manuelita," Fenncll 2? KilUp 6191. huila:

above Natagalma, Kmhy (3 Pennell 270. magdalena: Santa Marta, H. H. Smith W^I;

Fonseca, Haught 4387; 15 miles N of Becerril, Haiight 3694.
" w^.i^i---^W

Killip ef Stnith 14937- santander del norte: near Sarare, Cuatrecasas 13251s; near

Florida, Killip & Smith 16176. tolima: Dolma, Haught 2442; Mariquita, Venncll 3632.

Ecuador, guayas: Guayaquil, Milk 961, Asplund 5150. los ri'os: Rio Pita, Aspliuid

- -op

Peru, apurimac: Abancay, Vargas 750. lima: Hacienda Peramango, Rio Patlvilca

Valley Seiberf 2313; Chosica, Macbride Gf Featherstone 535- loreto: Iqultos, Creek

Itaya, Mexia 6482. piura: Huancabamba, Serran, Stork IT387; Negritos, Haught F-49;

Pariiias Valley, Haught 145, Spruce 6486. tumbes: Tumbes, mts. SE Hacienda La Choza,

Weberbaiier 7694.

Venezuela, aragua: Maracay, El Limon, FHtier IOI02; potreros de Las Dehcias,

Lasscr 860. distrito federal: Bajo Cotiza, Yogi 458; near Caracas, Eggers ^J^-?^>

Pittier 7583. guarico: El Sombrero, Pittier 13557- falcon: Mcachlche, Lasscr 180.

merida: fovar, Fcndlcr 1054. yaracuy: near Guama, P/7//rr 11163.

British Guiana: Vrced-en-Hoop, Hitchcock 16738; Morawbanna, Hitchcock 175^^'

Parika, Hitchcock 16754; east coast, Persaud 302.

Surinam: Hosfinann 962. n /:o - aq
Brazil, ceara: Carupe, Dronet 2619; Rio de Janeiro, Glaziou S16S, Dusen 196S.

MATTO GROsso: Cuyaba, Malme 3247, Hoehne 25072; Santa Cruz de Parra, Lindman

A2853. para: 2 km. S Balao, Drouet 1992. Rio de Janeiro: Isla Paqueta, Dusen 5.

Bolivia, santa cruz: Portachuelo, Steinbach 3235; W of Rio Parai, Herzog 1362;

Rio Ibon, O. E. White 2088, type of F. fragile Rusby.

Paraguay: Asuncion, Morong 681, Malme s. n.; Carapegua, Rojas 322O; Ypacaray,

Hassler 72118; Pilcomayo River, Morong 1526; Laguna Ypacaray, Fiebrig 331, Hassler

121 18; Santa Ellsa, Hassler 2760; between Rio Apa and Rio Aquidaban, Fiebrig 4250.

Argentina, chaco: Fontana, T. Meyer 215; La FIdclidad, Jorgensen 3037. Formosa:

Formosa, Jorgensen 1918, 2606; Gubernaclon Formosa, Kermes 380. jujuY: San Pedro

de Jujuy, Schrciter 5207. salta: Oran, Schreitcr 33559, I0842; Embaracion, Schreiter

5227. SANTA fe: Los Amores, General Obligado, Ragonese 3235.

t
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Series 3. Cynanchoides R. Holm, scr. nov.

Inflorcsccntia ut videtur lateralis umbellifonnls, cyma una, pcdiinculo quam
Intcrnodio subjacenti angustiore (intcrdum obsolcto)

.

Type species: Sarcostcmma cynanchoides Decne,

This largest scries of the subgenus Ceramanthus includes those species which
have lateral inflorescences borne upon peduncles not equalling the subjacent inter-

node in thickness. They represent an apparently natural group which, however,
is further divisible into groups of closely related species. These subdivisions have
not been recognized nomenclaturally, but their relationships are discussed in con-
nection with the particular species which they include, and are also expressed in

the key.

KEY TO THE SPECIES

a. Leaves very broadly ovate-cordate to orbicular, the base cordate with
converging lobes.

b. Petals strongly reflcxcd at maturity; ring of the corona relatively
long and conspicuous; column nearly equalling the corona vesicles in
length; corona vesicles ovoid to pyramidal. Plants of Mexico, Cen-
tral America, and northeastern South America 4. S. bilohum

bb. Petals not reflexcd at maturity; ring of the corona relatively short;
column nearly obsolete; corona vesicles ovoid; leaves long-mucronate,
conspicuously paler beneath. Plants of Guatemala 5. S. oJonifinu

aa. Leaves broadly to narrowly lanceolate, the base usually cordate with
descending or diverging lobes, obtuse or cuneate in very narrow leaves,

b. Petals strongly reflexcd at maturity; leaves long, linear. Plants of
South America

^ 5 ^^^^-i^,
bb. Petals not strongly reflexcd at maturity; leaves lanceolate to linear.

Plants of North America.

c. Column exceeding the corona vesicles in length; vesicles of the
corona constricted at their insertion upon the column: leaves very
long, narrowly lanceolate, the margin usually undulatc-crispatc;
follicles very attenuate 7. .s. rris^pum

cc. Column shorter than the corona vesicles; vesicles of the corona
not constricted at their Insertion upon the column; leaves lanceolate
to linear, the margin not undulate-crispate.

d. Corolla segments more than 6,5 mm. long, sepals more than 3.5
mm. long; leaves broadly lanceolate, the base cordate with
descending lobes (rarely diverging or converging); relatively
stout vines with few lateral branches. Plants of Texas and
Mexico.

e. Column relatively long; stIgma-head apiculatc; leaves about
twice as long as broad; peduncle usually shorter than the sub-
tending leaves or obsolete. Plants of central Mexico.. 8. ,S. clcgans

ec. Column relatively short; stigma-head obscurely bllobcd; leaves
about three or more times as long as broad; peduncle usually
exceeding the subtending leaves. Plants of Texas and northern
^^^>^« 9. S.Torrcyi

dd. Corolla lobes less than 6.5 mm. long, sepals less than 3 mm.
long; leaves lanceolate to linear, the base cordate with Jivergin^
(rarely descending or converging) lobes, or obtuse to cuneate^

e. Leaves broadly lanceolate to linear, the base cordate or hastate
(rarely obtuse); ring of the corona free from the corona
^"^^'" 10. S. cynaucboiJcs

ee. Leaves narrowly lanceolate to linear or oblanceolate, the base
obtuse to cuneate; ring of the corona adnate to the base of
the corona vesicles.
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f. Leaves narrowly lanceolate to linear; stems and leaves

densely canescent; corolla lobes 4-5 mm. long. Plants of

the southwestern United States -- H- S. hnfcUum

ff Leaves oblanceolate; stems and leaves puberulent; corolla
'

lobes 4.5-6.0 mm. long. Plants of Baja California 12. S, arcfiarium

4. Sakcostemm A BiLORUM Hook. & Arn. Bot. Beech. Voy. 43 8. 1841.

KEY TO THE SUBSPECIES

a Leaves broadly ovate-cordate to orbicular, acuminate to submucronate;

polllnium-sacs oblongoid-cylindrical, about four times as long as broad,

the corpusculum narrowly sagittate; vesicles of the corona widest above

, .,,, 4a. S. btiobuni
the mid ale

aa Leaves oblong-orbicular, mucronate; pollinlum-sacs quadrate-oblongoid,

somewhat flattened, two or three times as long as broad, the corpusculum

ssp. bilobum

mbroadly sagittate; vesicles of the corona widest below the middle 4b. S. bnol77im

4a. SARCOSTEMMA BILOBUM Hook. & Am. ssp. bilobum (Hook. & Arn.) R.

Holm, Stat. nov.

Sarcostem^na bilobum Hook. & Arn. Bot. Beech. Voy. 438. 1841. (T.: Beechey Herb.

s.n.inHerb. Kew.\).

Philiberiia biloba (Hook. & Arn.) Gray, in Proc. Amer. Acad. 21:395. 1886

Fhilibcrtia refracfa Donn. Sm. in Bot. Gaz. 18:207. 1893. (T.: Gomez 78/ tn U. S.

F,nmfrum'refractum (Donn. Sm.) Schltr. in Fedde's Repert^ 13:287. 1915

Fiwasfrum bilobum (Hook. & Arn.) Macbr. in Contr. Gray Herb. n. s. 49:51. 1917.

Sarcosfcmma bcllum Standk & L. Wms. in Cclba 1:90. 1950, ex char.

Stems twining or trailing, green, glabrcscent to puberulous-pilose; lateral

branc^es normally few. Leaves broadly ovate-cordate to orbicular, acuminate to

submucronate, deeply cordate, tbe lobes usually converging, 3-5 cm. long, 2-5

cm. wide, membranaceous to subcoriaceous, glabrescent to puberulent on both

surfaces, with one or more glands on the midrib at the base; petiole 1.5-3.0 cm.

long. Inflorescences umbcUiform, 9- to 44-flowered; peduncle 4-5 cm. long,

glabrcscent to puberulent; bracts usually linear, 1-2 mm. long, occasionally foli-

aceous and lanceolate; pedicels slender, 1.5-3.0 cm. long, more or less puberulent.

Calyx lobes narrowly lanceolate, 2-3 mm. long, puberulent on both surfaces;

squamcllae absent or solitary. Corolla rotate-subcampanulate, yellowish-white, the

tube 1.5 mm. long, the lobes reflexed at maturity, narrowly ovate, obtuse, revolute,

. -6 mm. long, glabrous to pubcrulous-papillate without, minutely pilosulose with-

in, obscurely ciliolate. Gynostegium 3.0-3.5 mm. high, the column 1.5 mm. long.

Anthers 1.5 mm. long, the apical appendage orbicular, emarglnate, the pollinlum-

sacs oblongold-cyhndrical, 1 mm. long, with narrowly sagittate corpusculum; nng

of the corona prominent, 1 mm. long, not adnate to the base of the corona vesicles;

vesicles of the corona pyramidal, widest above the middle, 1.5-2.0 mm. long.

Ovaries 1.5-2.0 mm. long, glabrous, the styles very sparsely pilosulose; stigma-head

obscurely 2-apIculate. Follicles narrowly fusiform, attenuate, 8 cm. long, 1.5 cm.

thick, minutely puberulent; seeds unequally biconvex, 5 mm. long, 3 mm. wide,

rugose-papillate dorsally, papillate ventrally; coma about 3 cm. long.

The systcmatlcs of the Central America Sarcostemmas with reflexed corolla

lobes long has been confused. A number of species have been described on the

5
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basis of slight differences, chiefly in pubescence, and the names S. odorafnm and
S clcgans have been misapphed to these plants. Considering the problem as a
whole I have been unable to distinguish more than one species, which is quite dis-
tmct from the true S. odorafnm. At least two infraspccific entities are present,
however, and their intergradation and enigmatic distribution still leave the tax-
onomy In an unsettled state. I have recognized two subspecies separated by the
characters given In the key, together with other less tangible differences. Sarco-
sfcmma h. bihbum occurs, chiefly to the north and west, in Central America and
southern Mexico. The putative hybrids have been designated as such since they
do not appear to be part of a cline. Ecological data are sadly lacking; if available,
they might explain the peculiar distribution of the subspecies. Sarcostcmwa b.
bihbnm apparently grows in open woods from 3000 to 9000 feet, and flowers from
October to December.

W W

an.. Il„,to,, 16249. MORELos: near Cucrnavaca, ?„„,,;, ,,887. oaxac^ Capital

British Honduras: Honey Camp, Lundell LP33, 6og.
Putative Hybrids: listed following S. bilobum Lindcuanum (4b).

Fig. 8. Gynostcgium and leaf of S. hilobinn bihbum (lower left) of SLnu!en,a„um (upper right)
; distribution of S. bilobum bilohum (small dots'), of SLnjdciaitum (large dots), of putative hybrids, black circles.

bilobiim

bilobiim
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enianum (Decne.) R.
4b. Sarcostemma BiLOBUM Hook. & Am. ssp. Lin<

Holm, Stat. nov.

Sarcostemma Lindenianum Decne. in DC. Prodr. 8:541. 1844. (T.: Linden s. n. in Herb.

Vll^eSa Undemana (Decne.) Hemsl. in Godm. U Salv. Bbl. Centr.-Amer. Bot. 2:318.

P/JLr;/.£rW^.rg//A.Gray,InProc.Amer. Acad. 21:395. 1886. (T.: Ervendber^

174 in Herb. Grayl).

P,i£rfia Fe.dleri A. Gray, loc. -. 1886. (T.: Wf^r^.p .. H^. Gn^^)

U.S. Nat. Herb.\).

1910. (T.: Vittier s.n. in

P/X;; ",W/»™» T. S. Erandeg. in Univ. Cdif. Publ. B^ .^U- (T. P-f-

Calif

Funastrum Ervendbergii (Gray) Schltr. In Feddc s Repert. 13:285.

Funastrnm Fendleri (Gray) Schltr. loc. cit. 1915.

Funastrum Lindenianum (Decne.) Schltr. loc. cit. 286.

Funastrum reflexum (Pittier) Schltr. loc. cit. 2 87.

1915.

1915.

1915.

N.Y. Bot. Gard.l).
1924.

Funastrum dumetorum (Brandeg.) Standi, in Contr. U. S. Nat. Herb. 23.1172.

Stems trailing or twining, gray-green, pilosulose; lateral branches normally

few. Leaves oblong-orbicular, mucronate, deeply cordate, the lobes usually con-

verging 2-5 cm. long, 1.5-4.0 cm. wide, subcorlaceous, densely pilosulose on both

surfaces', rarely glabrous, with one or more glands on the midrib at the base; petmle

1 0-2 5 cm long. Inflorescences umbelliform, 7- to 10-flowcrcd; peduncle 1.5-2.0

cm long, subpilose; bracts usually linear, minute, occasionally foUaceous and ovate;

pedicels 1-2 cm. long, subpilosulose. Calyx lobes Uncar to ovate, 2.5 mm. long,

pilosulose without, glabrate within; squamellae usually solitary. Corolla rotate-

subcampanulate, whitish with a median purple streak on each lobe, the tube 2 mm.

long the lobes rcflexed at maturity, lanceolate, obtuse, 5.5 mm. long, glabrescent

without, apprcsscd-pllosulose within, clholate. Gynosteglum 4 mm. high the column

1 5 mm long. Anthers 1.5 mm. long, the apical appendage reniform, emarginate,

the poUlnium-sacs quadrate-oblongold, somewhat flattened, 0.8 mm. long, with

broadly sagittate corpusculum; ring of the corona thick, revolute, not adnatc to

the base of the corona vesicles; vesicles of the corona pyramidal, widest below the

middle, 2 mm. long. Ovaries 2 mm. long, glabrous; stIgma-head abruptly 2-

aplculate to umbonate. Follicles obclavate, attenuate, 7 cm. long, 2 cm. thick,

puberulent, finely striate; seeds somewhat flattened, 7 mm. long, 4 mm. wide,

minutely papillate on both surfaces; coma about 3 cm. long.

The relationship of this subspecies with S. b. hilohum has been described m the

discussion of the latter. Sarcostemma h. Lindenianum occurs, roughly to the south

and cast in Mexico and Central America and extends into Colombia and Venezuela.

The few data available Indicate that it Is found at much lower altitudes, from 50

to 80 feet above sea level, and blooms from July to September. Thus the isolating

mechanisms may be in part ecological. I believe that mechanical difficulties at-

tendant with hybridization also play an Important part. In view of the differences

in the pollinia.
I
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Mexico, chiapas: Tonala, Purpus 6651. san luis potosi: Rascon, P,nbm U04-5256 VERA CRuz: Acasonka, ?urpus 8412; Bancs del Corizal, Vurpus 6013, type of Pdn.teloru,. Brandeg
; Wartcnburg, near Tantoyuca, Ervcudber^ J 74, type of ^IrZ.uUbergu Gv,y. yucatan: Tz:imi\, Ganmcr S80 (in pzrt).

yp'^oti.Lnemt

Honduras, valle: San Lorcmo, Rodriguez 3486 s^yi
El Salvador: Acajutia, Caldcron i6y6.
Costa Rica: near San Mateo, Biolley 7095- Nicoya, Vitticr s. „., type of P rrflexaPittier; v.c. Cascajal, 2 5 km. ESE of Puntarenas, Holm ^ litis 27^

^
Panama, panama: banks of Mamoni River, above Chepo. mtier 4728

VENEZUELA. MERiDA: Tovar, FcmUcr 2UQ, type of P. ff«J/,.n Gray.Putative Hybrids. Mexico, yucatan: Izamdl, Gaumcr 8S0 (in part) Panama

lucb //'.JrS'r
"-;,^^^^"'^- Lagoon, .VW./ z;55. Guatemala.^ BrcuiNTLrf s""a

5. Sarcostemma odoratum (Hemsl.) R. Holm, comb. nov.

PbiUbcrtia odorataUcmsl in Godm. & Salv. Biol. Centr.-Amcr. Bot. 2:319Salvm s. I!, tn Herb. Kcw. ! )

.

Fnnadrum odoratum (Hcmsl.) Schltr. In Fedde's Rcpert. 13:286.

1881. (T

1915.

Stems twinmg, gray-green, pilosulose to pilose; lucral branches normally few
Leaves narrowly to broadly ovate, long-mucronate, deeply cordate, the lobes con-
verging,

3 5-5 cm. long, 2.0-4.5 cm. wide, subcoriaceous, pilosulose above,
densely puberulous-pilosc beneath, with one or more glands on the midrib at the
base; petiole 2.5-4.0 cm. long. Inflorescences umbclliform, 6- to 12-flowered-

2.0 cm.
peduncle 1.5-3.0 cm. long, pilosulose; bracts linear, minute; pedicels 1.5-... .,n
long, r.Iosulose. Calyx lobes narrowly lanceolate, 4 mm. long, subpilose without,'
glabrous withm; squamellae usually solitary. Corolla rotate-subcampanulate, white
the tube

1 mm. long, the lobes ovate, 5 mm. long, pilosulose without, puberulous-
papillate within. Gynostegium 2.5 mm. high, the column nearly obsolete. AnthersL5 mm. long the apical appendage deltoid, the poHinium-sacs cylindrical 75mm. long, with sagittate corpusculum; ring of the corona thick, revolute, scarcely
adnate to the base of the corona segments; vesicles of the corona ovoid, 2 mm

Ovaries 1.5 mm. long, glabrous; stigma-head abruptly 2-apiculate. Follicles

long.

and seeds unknown.

Fig. 9. Distribution, gynostegium and leaf of S. oclora/,n„.
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Sarcosfemma odoraturn is a rare species known only from Guatemala. The con-

verging basal lobes of the leaves and characters of the gynostegium ally it with

5. bilobum; it lacks the long column and reflexed corolla lobes of that species, how-

It has been collected on hillsides from 4000 to 5000 feet; apparently it

flowers from August to September.

Guatemala, chimaltenango: Chlmaltenango, /. K. Johnston 752. Guatemala:

Aguilar 313. HUEHUETENANGO: between San Sebastian H. and large penasco above

town, Steycrmark 50514. sacatepequez: Volcan de Fuego, Salvin s. ?;., type of P. odorafa

Hemsl. DATA incomplete: Brenas, Tonduz 78$.

6. SARCOSTEMMA GRAciLE Dccne. in DC. Prodr. 8:539. 1844. (T.: Twcedie 1S37

in Herb. KewA)

.

Amphhtdma cxscrtmn Griseb. Symb. Fl. Arg. 229. 1879, ex char. (T.: Lorcntz d

Hieronymons 1125)

.

^r ^ a j c • 7 ^

Sarcosfemma carpophylloides Morong, Enum. Pi. Paraguay (Ann. N. Y. Acad. Sci. 7:)

165. 1893. (T.: Morong 1004 in Herb. N. Y. Bot. Gard.l).

Pbilibertia exserta (Griseb.) Schltr. In O. Ktze. Rev. Gen. 3:200. 1898.

Ceramanibus gracilis (Decne.) Malme, In Ark. Bot. 4i*:2. 1905.

Funastrutn gracile (Decne.) Schltr. In Fedde's Repert. 13:285. 1915.

Stems twining, green, glabrous, the nodes puberulent; lateral branches many.

Leaves narrowly lanceolate or linear, acute to acuminate, obtuse to cuneate, in-

volute proximally 1-2 mm., 3.0-5.5 mm. long, 0.2-0.5 cm. wide, membranaceous,

glabrate to minutely puberulent above and beneath, with no glands on the midrib

at the base; petiole 0.1 cm. long. Inflorescences umbclliform, 8- to 16-flowered;

peduncle 3.5-7.0 cm. long, glabrate to very minutely puberulent; bracts linear,

minute; pedicels 0.9-1.5 cm. long, pilosulose. Calyx lobes lanceolate, 1.5 mm. long,

minutely pubescent without, glabrous within; squamellae absent. Corolla rotate-

subcampanulate, white, the tube 1 mm. long, the lobes reflexed, ovate, acute, 3.5

mm. long, glabrate without, minutely papillate within ciliolate. Gynostegium 2

mm. high, the column 1.5 mm. long. Anthers 1 mm. long, the apical appendage

reniform, the pollinium-sacs oblongoid-cylindrical, 0.75 mm. long with sagittate

corpusculum; ring of the corona thick, adnate to the base of the corona vesicles,

vesicles of tbe corona ovoid, pointed at the tip, 1.5 mm. long. Ovaries 1.5 mm.

long, essentially glabrous; stigma-head conical, obscurely 2-lobed. Follicles nar-

rowly fusiform, 3.5-5.5 cm. long, 0.4-0.5 cm. thick, minutely puberulent; seeds

somewhat flattened, 4 mm. long, 1.5 mm. wide, tbe margin flat and obscurely

serrate; coma about 1 cm. long.

The small flowers with reflexed corolla lobes and the linear leaves separate this

species at once from all other South American forms. Since it is distant from any

species remotely resembling it, I hesitate to speculate as to its affinities. There is

something reminiscent of S. glaucnm in the floral structure and Inflorescence, but

the species hardly can be referred to series clausa since the peduncle does not equal

the stem in thickness and only rarely bears two cymes. This species may represent

an extreme modification of the ancestral form of series clausa.
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(

Fig. 10. Distribution, gyiiostegium, and leaf of S. 5rar;/r,

which may

Sarcostemma gracile inhabits the llanos of northern Argentina and adjacent
Bolivia and Paraguay. According to Meyer, It is halophytic, a fact
account for Its obvious reduction. It flowers from October to March.

BoLmA SANTA CRuz: ChWon, Stciubach 3964. cHAco: CuTnpcnd^,CdrJc„as352l-
Tatarenda, Fries 1441.

'

Paraguay: Chaco Taraguayo, Puerto Casado, Ro]as 2482; Santa Elisa, Ro]as 2715;Pilcomayo River, Morong I004, type of S. carpopbylloiJes Morong
^
Argentina catamarca: Capital, CastiHou 1065. chaco: Font.na, T. Meyer 2IQ

CORDOBA: Cordoba, K«r/z ^5/r?, L^,,„; c?d; Sierra Chica, K«r/z 207. Formosa: Formosa']orgemen 2599; Las Lomitas, Tarodi 8436. jujUY: San Pedro, Yeiituri 5^18; Perico del
Carmen, Estancia Peruco Yenturi s. n. ta rioja: Famatina, Venturi 7828; La Antigua

IT %t^ b ^'-'.{''^'T
'•."• '^''^" °""' ^'"''^'^ Villa, Scbreiter I0844, 3573;

5 km. NW Embarcacon, West 8443. santa pe: General Obiigado, Los Amores, l./^i.^
^//5. SANTIAGO DEL ESTERO: La Banda, Ulo 6091; Recreo, Stuckert 2^009; between

^^rR T- T
,"* ."7'° ?;"'^'''

^"'^^'f'
^^^•^'^- -^^^^^^^^ Burruyacu, El Timbo, Yenturi

i7/<?, R.o Lulcs I.//0 7860; Cruz Alta, Orillas Rio Sali, \cntim 753; Campo Alegre
Schrettcr 5915; Famailla, Bella Vista, Venturi 2730.

^ ^ '

7. Sarcostemma crispum Bcnth. Pi. Hartw. 29L 1848. (T,: Hartiveg s. «.!).

S,rcosfr,>nnaJjcterop/jyllnm Engelm. ex Torr. Pac. R. R. Rept. 5(App.):362. 1857 (T •

Wrigbf 1079]).
' ^

Sarcostemma undulatum Torr.' in Bot. Mex. Bound. Surv. \6\. 1859. (T.: Parry 5 « M
P/j///^rr//a «wr/w/<7/« (Torr.) Gray, In Proc. Amcr. Acad. 12:65 1877

'
'

^''%^{%' lr':t'}^'''''i
^- G">^' ^^^- ^^^t^'ophyll'^ (Engelm. ex Torr.) Gray. Syn.

rl. 2 :88, 1878, as to basinym only.

1881.
PMibertiacrisPa (Bcnth.) Hemsl. in Godm. & Salv. Biol. Centr.-Amcr. Bot. 2:318.
PbiUbcrteUa crnpa (Benth.) Vail, In Bull. Torr. Bot. Club 24:307 1897
PbsUbcrtella Uartwegii heteropbylla (Engelm. ex Torr.) Vail, loc. cit. 1897, as to basinym

basinym only.
Bot 1898, as to

Funastntm crispum (Bcnth.) Schltr. In Fedde's Repert. 13:284. 1915.
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Fumstrum linearc (Decne.) Macbr. var. hctcwpbyllum (Engelm. ex Torn) Macbr. In

Contr. Gray Herb. n. s. 49:50. 1917, as to basinym only.

Fwtaslrum heteropbyUum (Engelm. ex Torr.) Standi, in Contr. U. S. Nat. Herb. 23:1170.

1924, as to basinym only.

Philibcrtia heteropbylla (Engelm. ex Torr.) Jepson, Man. Fl. Pi. Calif. 770. 1925, as to

basinym only. rr /

Sarcostcmma lobata Waterfall, in Rhodora 51:58. 1949. (T.: Waterfall ./QH ^ Herb.

\Jniv.Okla.\).

Stems twining or trailing, green, glabrate to puberulent, the nodes densely

white-pubesccnt; lateral branches few. Leaves narrowly to broadly lanceolate,

acuminate, hastate, cordate or truncate, usually strikingly undulate-crlspate, rarely

not crispate, 3-10 cm. long, 0.5-3.0 cm. wide, subcoriaceous, puberulent above,

the midrib usually white-pilose, without glands at the base, puberulent beneath,

the midrib usually white-glabrous; petiole 0.4-0.8 cm. long. Inflorescences um-

belllform, 4- to 7-flowered; peduncle 0.3-3.0 cm. long, glabrescent, much shorter

than the subtending leaves; bracts linear, minute; pedicels 1.5-2.0 cm. long,

glabrescent. Calyx lobes narrowly lanceolate, 3-6 mm. long, copiously puberulent

on both surfaces; squamellae solitary, rarely paired. Corolla rotatc-subcampanu-

late, greenish purple without, purple within, the tube 1 mm. long, the lobes ovate-

elliptic, obtuse, 7-11 mm. long, puberulent without, glabrous within, dilate.

Gynostegium 3 mm. high, the column 1 mm. long. Anthers 1 mm. long, the

apical appendage ovate, the polllnium-sacs oblongoid-cylindrlcal, 0.8 mm. long,

with sagittate corpusculum; ring of the corona thin, revolute, scarcely adnate to

the column; vesicles of the corona thin, revolute, scarcely adnate to the column;

•

vesicles of the corona oblongoid-ovoid, constricted at their insertion upon the

column, 1 mm. long. Ovaries 2 mm. long, glabrescent; stigma-head abruptly and

shortly 2-apIculatc. FolHcles narrowly fusiform, long-attenuate, 8.5-12.3 cm.

long, 1.3-1.9 cm. thick, puberulent, finely striate; seeds unequally biconvex, 7 mm.

long, 3 mm. wide, obscurely rugose dorsally, minutely papillate ventrally; coma

about 3 cm. long.

The crispate leaves and large, deep purple flowers combine to make this one of

the most distinctive species in the genus. There Is a poorly defined cllne in the

characters of the leaves: to the south and west the leaves generally are smaller, less

crisped, and less pubescent on the midrib. 1 have seen specimens from Mexico

which show no signs of crisping and have very narrowly lanceolate leaves. The

ends of the cllnc are not sufficiently distinct for taxonomic recognition, however.

I cannot conceive that this cline is the result of anything but a response to in-

creasing aridity which leads to reduction of the lamina and consequent suppreslon

of the marginal growth responsible for crispature. Since floral differences do not

exist, hybridization probably docs not play a role.

The rather confused synonymy of this species is explained in the discussion

pertaining to Sarcostemma cynancholdes ssp. Hartwegii. Sarcostemma cmpiim

seems nowhere to be common; Reverchon reports it to be local and rare around

Dallas, Midland, and Austin, Texas, and other collectors indicate that it usually

^
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Fig. II. Distribution, gynostcgiuin, and Ii;af of S. rrispuw.

occurs scattcringly or in very small colonies. It grows at altitudes of 4000 to
7000 feet, chiefly in open, dry, rocky, or stony ground, and has been found m
chaparral associated with Zizyplms and Falbighi. The blooming season ranges
from May 9 to August 24. Fruiting specimens have been collected from May 13
to August 24. The distribution is from Colorado through Texas, New Mexico,
and Arizona to central Mexico.

United States. Colorado: baca co.: S of Pritchett, Harrmsto,, ^,353; fremont
CO.: Ihantom Canyon, C/jm/ /opt>. Oklahoma: cimarron co.: N of Black Mesa 3
mi. N of Kenton, Waterfall 7914, type of S. lobata Waterfall. Texas: baylor co • Sey-
mour, Keverchou s. it.; bexar co.: San Antonio, ScJmlz 793; blanco co.: Wright id/S-
BREWSTER CO.: f(.rm ef Duncan 2631; callahan co.: Baird, E. J. Palwer 136S8; comal
CO.: Fischers Store, E. J. Palmer I220Q; Dallas co.: Dallas, Reverckm 601 ; eastland
CO.: Eastland, Oyster 2595; gillfspie co.: Grape Creek, Jcrmy 134; hovard co.: Big
Spring, Eggcrf s. ti.; hudsplth co.: Eagle Mts. near Hot Wells, Waterfall 4964; jeff
DAVIS CO.: Limpia, Yoimg 27; llano co.: Bray SSOVz; lubbock co.: Lubbock, Reed
3694; midland CO.: Midland, Tracy 79S0; Mitchell co.: Colorado, Egbert s nTARRANT CO.: Ruth 740; TAYLOR CO.: Abilene, Tracy 7979; Tom green co.: Dove Creek'rWy2J5; TRAVIS CO.: Aunxn, E. Hall 518. NE.^-- MEXICO: DONA ANA co.: Organ
Mts., Wootou s.t,.; eddy co.: Queen, Wootofj s.v.; grant co.: Central, MulforJ 406-
GUADALUPE CO.: Santa Rosa, Arshic 19470; luna co.: Deming, Goldman 1445. Arizona-
COCHISE CO.: Rhoda Rigg's Ranch, Chirlcahua Mts., Blumer 14991 cila co.: Collom Camp",
Matzatzal Mts., Collom 575; graham co.: 10 ml. above Clifton, Hough s. n

Mexico, baja California norte: near Cienaga, S end of Sierra Juarez, Wiggins
chihuahua: near Chihuahua, Vringle s. n., 546, 1326; W from Pearson, Barlowsn; Ma Eulaha Plains. Wtlknnon s. n. coahuila: 5 km. NE Sta. Elena, R. M. Stewart

003; 2-3 km. N Puerto Colorado, /. M. fohnston 8681 ; San L.azaro, Wynd 'd Muller lOTnuevoleon:
1 5 miles SW Galeana, M/J/rr fj M;J/rr JO^"-/. san luis potosi: Charcis'

9148,
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8. SARCOSTEMMA ELEGANs Dccnc. in DC. Prodr. 8:541. 1844. (T.: BcrUndlcr

6o2 in Herb. Parisl)

.

Sarcosfemmabicolor Dccnc. \oc.dt. 1844. (T.: Galcottil537 i'^H^rb. Parisl).

Sarcosfemma luridum Kunze, in Llnnaea 20:26. 1847, ex char. (T.: Sr'?^'^'''/"/;"-
^^,

Vbilibertia cicgans (Dccne.) Hemsl. in Godm. & Salv. Biol. Centr.-Amer. Bot. 2:318. 1881.

Philiberfia lurhla (Kze.) Hcmsl. loc. cit. 319. 1881.

Philibertia bicolor (Decne.) Gray, in Proc. Amcr. Acad. 21:395. 1886.

PhilibcrtcUu clegaus (Dccnc.) Vail, in Bull. Torn Bot. Club 24:310. 1897.

Fiinastrum elegans (Dccne.) Schltr. in Fedde's Repert. 13:284. 1915.

Funastrum luridum (Kze.) Schltr. loc. cit. 286. 1915.

Funasfruni bicolor (Dccne.) Macbr. in Contr. Gray Herb. n. s. 49:50. 1917.

F?ujastn<m bicolor (Dccne.) Standi, in Contr. U. S. Nat. Herb. 23:1172. 1924.

Stems twining or trailing, gray-green, glabrescent to copiously pilosulosc;

lateral brandies few. Leaves broadly lanceolate to oblong, acute to mucronate,

deeply cordate, the lobes descending, 2-5 cm. long, 1.0-4.5 cm. wide, subcoriaceous,

glabrescent to copiously puberulent on both surfaces, with one or more glands on

tbe midrib at the base; petiole 0.6-2.2 cm. long. Inflorescences umbeUiform, 4-

to 7-flowered; peduncle 0.5-1.8 cm. long, minutely puberulent, much shorter than

the subtending leaves; bracts linear, 0.1-0.2 cm. long; pedicels 1.0-2.5 cm. long,

puberulent. Calyx lobes ovate, 4-6 mm. long, densely puberulent without,

puberulent within; squamcllae alternate, usually solitary. Corolla rotate-subcam-

panulate, yellow, with a deep purple spot at the base of each lobe, often extending

upward as a median streak, or entirely suffused with purple on the inner surface,

^reenlsh without, the tube 3.5 mm. long, the lobes ovate-lanceolate, obtuse, 9-13

mm. long, minutely puberulent without, glabrescent within. Gynosteglum 3.5

mm. high, the column about 1 mm. long. Anthers 1.5 mm. long, the apical ap-

pendage suborbicular, the poUinlum-sacs oblongoid-cylindrical, 0.7 mm. long, with

sagittate corpusculum; ring of the corona thin, adnate to the base of the corona

vesicles; vesicles of the corona oblongold to subspherold, the Inner side often

apiculate at the tip, or with a vertical keel, 2.5 mm. long. Ovaries 2.5 mm. long,

glabrous; stigma-head conical, with 2 long apiculae. Follicles narrowly fuslform-

obclavate, 7.6 cm. long, 1.2 cm. thick, minutely puberulent, finely striate; seeds

unequally biconvex, 7 mm. long, 3 mm. wide, obscurely rugose on both surfaces;

coma about 3 cm. long.

Sarcostcmma elegans is closest, morphologically, to S. Torrcyi, from which it

differs in the short peduncles, relatively short leaves, and the long, apiculate

stIgma-head. S. elegans occurs in the Central Plateau region of Mexico, while S.

Torreyi is found in the northern desert areas of Mexico and adjacent Texas. As

indicated in the key, the two species form a close-knit group more or less isolated

from the other species In the section. Probably they have either differentiated

from a common ancestor occupying the area from central Mexico to Texas, or the

southern species may have migrated to the north giving rise to S. Torreyi in this

changed habitat. The floral differences between the species are such that hybridi-

zation would appear to be difficult, e. g. the length of the column and stigma-hcad

(7
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1

appendages In S. clcgaus would result in the pollinia being affixed to different In-

sects or to diflfcrent places upon the same species of insect. There is a narrow gap
1 the ranges; however, there arc several specimens (Sfanford, RetherforJ 6 North-

craft S6g, Kcko 5259) which I interpret as hybrids between S. elegam and S.

Torrcyi. Apparently these arc back-crosses, for they are sufficiently close to one
or the other of the putative parents to be easily referred to either species. The
precise effects of this hybridization cannot be determined without the use of popu-
lation studies. The most satisfactory way of handhng such a problem taxonoml-
cally appears to be to refer the hybrids to whichever species they are morphologic-
ally and geographically closest. Unfortunately, this has the disadvantage of
obscuring the interesting genetic implications. Fiumtriim vestcihre apparently
is a hybrid which is very close to S. Torreyi, from which it differs, however, in the
direction of S. clcgans; I have referred it to the former species.

Sarcostevnna eJcgans has been found growing chiefly on rocky slopes or lava
fields at altitudes from 5000 to 8000 feet. Flowering specimens are dated from
January 1 to October 27: the sin^lr fmlrinfr cnn^:„-,„„ :. a^^^a a . ,

h.g. 12. Gynostcglum and leaf of S. clcRam (upper row), of S. Torrcyi (lower row).
Distribution of S. cicgam (large dots), of S. Torrcyi (small dots).

Mr.xico DIST.UTO fi^deral: Pcdrcgal, Lyonuct 29; San Gcronimo, Russell ^3 So,niro,i
127; near Mexico City, Berlamlicr 602, type of S. clcgam Decnc. Guanajuato: Guana-

',?,?.'.i^"^''' 'V'
"^'^^^^^^^ Ixmilquilpan, ?uri,m 1379; Rose, Painter a? Rose S943.JAMSCO: near Zapotlan Prmglc 5496. mexico: Teniascaltepec, Socobon, Wuton 7225;

?"rnlo
''"'

!;??' ^"'i"^
^"^^^^ ^^"'^^^ "^ ^^^''^°' "^'^'- S^" Angel, Rose, Painter %Rose 9499; n,^r Tlalpam, Rose, Painter (3 Rose S250, Pringfe I3116, Rose (5 Hou^h 4529;Santa Fe, Bourgeau 318 Michoacan: Coalcoman. Barroloso, Hinton 1^075.

Nochixtlan, barrancas do Puebla Viejo, Conzatti 1842; Tenango, I. C. Smiih 390. puebla-near San Luis Tult.tlanapa, Pur^us 3241 ; near Tehuacan, Pringle 6760, Mohr s. n RosePan,ter ^ Rose 9953, Galeotti 1537, type of S. bicolor Decnc. Ei^i'ego, Purp,^ ^^s]Rancho Posado, N.colas 47. queretaro: near San Juan del Rio, Rose, Painter 3f Rose

OAXACA:
PUEBLA:
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g66g, AUamirano 1973. san luts POTOsf: Bocas, Prifiglc 35^4'> Silos, Purpns 482; near

San Luis Potosi, Varry ^ Palmer jSg, Schaffner 316; mts. near San Miquelito, Schaffner

649, tlaxcala: Tlaxcala, Balls 4908. vera cruz: Orizaba, Botteri gjg.

9. Sarcostemma Torreyi (Gray) Woods, in Ann. Mo. Bot. Gard. 28:217. 194L

Philibertia Torreyi A. Gray, In Proc. Amer. Acad. 12:64. 1877, (T.: Parry s. nA).

Philibcrtella Torreyi (Gray) Vail, in Bull Torn Bot. Club 24:309. 1897.

Funastnim Torreyi (Gray) Schltr, in Fedde's Repcrt. 13:287. 1915.

Finrastriim vesiculare Woods, in Amer. Jour. Bot, 22:687. 1935. (T.: Bartlett IO318 in

Herb. Univ. MichA),

Stems twining or trailing, gray or green, pilosulose; lateral brandies few.

Leaves lanceolate, acuminate to acute, cordate, the lobes descending, 1.5-4.0 cm.

long, 1.0-2.5 cm. wide, subcoriaceous, pilosulose on both surfaces with one or

more glands on the midrib at the base; petiole 0.7-1.4 cm. long. Inflorescences

umbeUiform, 7- to 10-flowered; peduncle 1.0-3.5 cm, long, pilosulose; bracts

Unear, 0.1-0.2 cm. long; pedicels 0.8-1.6 cm. long, pilosulose. Calyx lobes ovate-

lanceolate, 4-6 mm. long, puberulcnt on both surfaces; squamellae solitary, rarely

paired. Corolla rotate-subcampanulatc, cream-colored with a purple spot at the base

and a median purple spot on each lobe, lobes ovate, acute, 7-11 mm. long, minutely

pube Gynostegium 3 mm. high,

the column very short. Anthers 1.5 mm. long, the apical appendage suborbicular

to subreniform, the pollinium-sacs oblongoid-cylindrical, 0.8 mm. long, with

sagittate corpusculum; ring of the corona fleshy, adnatc to the base of the corona

vesicles; vesicles of the corona oblongoid to obovoid, 2.5 mm. long. Ovaries 2.5

mm. long, glabrous; stigma-hcad subcorneal, obscurely bilobed. Follicles fusiform,

long-attenuate, 8.2 cm. long, 1.2 cm. thick, finely striate; seeds somewhat flat-

tened, 7 mm. long, 4 mm. wide, minutely papillate on both surfaces; coma about

3 cm. long.

A relatively rare and local species, the relations of which to S. clegans are dis-

cussed in connection with the latter. Sarcosteimna Torreyi inhabits dry hillsides

and scrubby woodland associations in northern Mexico and southwestern Texas. It

has been collected at altitudes of 4500 to 7200 feet. Judging by the relatively

few specimens, It flowers from May 29 to August 18; fruits have been collected in

July and September.

United States, Texas: brewster co.: Chlsos Mts., Sperry 481; presidio go.; Fresno

Canyon, N of Lajitas, Cutler 1893.

Mexico, chihuahua: Sta. Eulalia Mts., Pringle 63, 330, 1325, coahuila: Muzquiz,

slopes of Sierra de San Manuel, Wynd ^J Mtiller 331 ; Parras, Purpus 46/'g, Stanford, Reth-

erford ^ Northcraft 164; Cuatro Clenagas, Sierra de la Madera, Midler 3168; Sierra de la

Gloria, SE Monclova, Marsh igij; Sierra de Sta. Rosa, S of Muzquiz, Marsh 14T3.

durango: Inde, Reko 52§g, nuevo leon: Dulces Nombres, Meyer ^ Rogers s.n,;

Monterrey, Muller 248. tamaueipas: Ccrro Tinaja, near San Jose, Bartlett 10318, type

of F. vesiculare Woods.; 22 km. SE of Miquihuana, Stanford, Retherford & Northcraft

S6g.
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10. Sarcostemma cynanchoides Decne. In DC. Prodr. 8:540. 1844.

KEY TO THE SUBSPECIES
a. Leaves broadly lanceolate, 3-4 times as long as broad, cordate (rarely

.
truncate) at the base; flowers white, the corona vesicles widest above
the middle

1 Oa. S. cynanchoiJcs

ssp. cynanchoides
aa. Leaves narrowly lanceolate, more than 3-4 times as long as broad,

hastate (rarely truncate or obtuse); flowers purple or pink, or the
corolla lobes with a median purple streak, the corona vesicles widest
below the middle lOb. S. cynanchoides

ssp. liarIwegit

lOa. Sarcostemma cynanchoides Decne. ssp. cynanchoides (Decne.) R,

Holm, Stat. nov.

Sarcostemma cynanchoides Decne. in DC. Prodr. 8:540. 1844. (T.: Bcrlandier 2324 in

Herh. Paris]).

Vbiliberfia cynanchoides (Decne.) Gray, in Proc. Amcr. Acad. 12:64. 1877.
rbilibertia cynanc/joides var. uibtrnncafnm Robins. & Fern, in Proc. Amer. Acad. 30:119.

1894. (X: Hartmaun 4 in Herb. U. S. Nat. Mtis.l).

Pbilibcrtella cynanchoides (Decne.) Vail, in Bull. Torr. Bot. Club 24:307. 1897.
Funastrnm cynanchoides (Dccnc.) Schltr. in Fcdde's Repert. 13:284. 1915.
Funastrnm cynancboiJes var. subtruncatum (Robins. & Fern.) Macbr. in Contr. Gray

Herb. n. s. 49:51. 1917.

Stems twining or trailing, green to gray-green, glabrous to sparsely pubcrulent;

lateral branches many. Leaves broadly ovate-lanceolate, acuminate to acute,

cordate, rarely truncate or somewhat hastate, the lobes usually diverging, 2-3 cm.
long, 0.5-3.0 cm. wide, membranaceous, sparsely puberulent on both surfaces, with

one or more glands on the midrib at the base; petiole 0.9-1,5 cm, long. Inflores-

cences umbclUform, 12- to 20-flowered; peduncle 3.5-4.0 cm. long, glabrescent;

bracts linear, minute; pedicels slender, 1.5-1.7 cm. long, minutely pilosulose. Calyx
lobes ovate, 2-3 mm. long, pilosulose without, glabrous within; squamellae absent,

sohtary, or paired. Corolla rotate-subcampanulate, greenish-white, rarely pinkish,

the tube 2 mm. long, the lobes ovate, acute, 6-7 mm. long, glabrescent without,

glabrous within, more or less ciliolatc. Gynostegium 2 mm. high, the column
about 0.5 mm. long. Anthers 1 mm. long, the apical appendage suborbicular, the

pollinium-sacs oblongoid-cylindrical, 0.6 mm. long, with sagittate corpusculum;
ring of the corona thin, rcvolutc, not adnate to the base of the corona vesicles;

vesicles of the corona suboblongoid, widest above the middle, 1.5 mm. long. Ovaries
1.5 mm. long, glabrous; stigma-head convex, obscurely bilobed. Follicles fusiform,
6.5-7.2 cm, long, 1.0-1.3 cm. thick, puberulent, finely striate; seeds unequally
biconvex, 7-8 mm. long, 3-4 mm. wide, minutely papillate on both surfaces, the

margin serrate; coma about 3.5 cm. long.

As interpreted here, Sarcostcninia c. cyvanchoides represents the eastern sub-
species of a species ranging from Oklahoma and central Texas to western Mexico
and California. While It usually can be distinguished easily from the western
subspecies by its broader, shorter leaves and white flowers, these differences do not
appear to be sufficiently Important for specific designation. Sarcostemma r. cynaii-
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cboiJcs occupies less arid habitats and shows less evidence of morphological reduc-

tion than its western relative. It also begins to flower nearly two months later.

Floral differentiation between the two subspecies is not striking: S. c. cynanchoides

has a somewhat longer column and the corona vesicles are widest above the middle

in the majority of specimens. Hybridization between them appears to be rather

(time of flowering may be a barrier), but the area of overlap of the two

ranees is in Mexico where few specimens have been collected. The nature of the

dine is further discussed in connection with Sarcostcvtma c\ Hartwegii (10b).

Sarcostemiua c. cynanchoides has been found climbing trees and shrubs in the

sandy soil of rivers and ditches and in rocky canyons; it grows at altitudes of 1600

to 6400 feet. Blooming dates range from May to September and fruit have been

collected in August and September.

rare

Fig. 13. DIscributlon of S. cynanchoides cynanchoides (small dots), of 5.

Hartwegii (large dots), of putative hybrids (black circles). Gynostegium of S.

spp. (upper right); leaf of S. cynanchoides Hartuegii (lower left), of S.

cynanchoides (lower right).

cynanchoides

cynanchoides

tynanchoidcs

United States. Oklahoma: comanche go.: Fort Sill, Clemens J t7341 payne co.:

MAN CO.: S of Davidson, Goodman 2266, texas: archer go.;Ripley, Miration 237;
Kickapoo Creek, Reverchon 602; bexar co.: San Antonio, Wilkinson $,n,; brewster go.:

Chisos Mts., Tharp 36^0; brown co.: Jim Ned Creek, Reverchon s.n.; cameron CO.:

Brownsville, Scbidz 20g4; comae go.: New Braunfels, Lindbeimer gg3; duval go.: Pena,

Nealley 375; EL paso go.: El Paso, Stearns 125; hall go.: EstclHne, Reverchon 3^75

^

LUBBOGK CO.: SlatOH, Reed 3228; maverick go.: Eagle Pass, Havard s, n.; tom green go.:

Soulard s.n.; valverde go.: Devil's River, Egbert s.n.; wilbarger go.: Vernon, Ferris

6 Duncan 3352; young go.: Graham, Reverchon 3199, new mexigo: ghaves go.: Ros-

well, Earle & Earle 242; dona ana go.: Mt. Scldcn, Riisby 261; eddy co.: Dark Canon,

45 miles SW of Carlsbad, GrassI q8; guadalupe go.: Sta. Rosa, Arsene & Benedict iSgjo;

LINCOLN CO.: above Tularosa, Wooton 6 Standley s.n,; luna go.: Florida Mts., Mulford

1041a; sierra CO.: Animas Creek, Metcalfe I128. Arizona: cochise go.: Bisbee, Mearns

879; graham CO.: Clifton, Hough s.n.; pima go.: Tucson, Kearney & Peebles 14989.
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Mexico, chihuahua: RIo Carmen, N of Chihuahua, Whlizeuin 105; Paso del Norte,
Pringle 1324; Sta. Eulalia Plains, Wilkinson s, ;/. coahuila: Matamoros, Bcrhvidicr 2324,
type of S. cyucvicholdes Decne., 904, 2334; Del Carmen Mts., Marsh 840, nuevo leon:'
El Carrizo, Prmgic /J///; Rio Brazo del Norte, Scholt s.n, sonora: Fronteras, Hart-
Ttiafiu 4, type of P. c. van siibtruucafum Robins. & Fern., gS4, (jSj; Guadalupe Canyon,
Merfon 20jJ.

10b. Sarcostemma cynanchoides Decnc. ssp. Hartwegii (Vail) R. Holm,
Stat. nov.

Sincoslemnni Vtncarc Dccne. ex Bcnth. Pi. Hartw. 25. 1840, non Sprcn^cl. (T.: Harfweg
2I7\).

Siircosfemma hefcropbylUuu Engclm. sensu Torr. In Bot. Mex. Bound. Surv. 162. 18 59, as

to specimens cited, not as to type.

Philibcrtia linearis (Dccne.) Gray, Proc. Amcr. Acad. 12:64. 1877.
Philibcrtia linearis var. hcterophylla (Engclm. sensu Torr.) Gray, Syn. Fl. 2^88. 1878,

as to description, not as to type.

Pbllibertella Hariivcgii Vall, in Bull. Torr. Bot. Club 24:308. 1897, based on S. liucare
Dccne.

Philibertella Hartwegii beferopbylla (Engclm. sensu Torr.) Vail, loc. cit. 1897, as to speci-

mens cited, not as to type.

Philibertella beterophylla (Engclm. sensu Torr.) Cocker, in Bot. Gaz. 26:279, 1898, based
on P. Hartwegii hctcrophylla (Engclm. sensu Torr.) Vail.

Fiinastritm Hartwegii (Vail) Schltr. in Fedde's Repert. 13:285. 1914.
Tunastrum lineare (Decne.) Macbr. In Contr. Gray Herb. n. s. 49:50. 1917.
Funastrnm lineare var. heterophyllum (Engclm. sensu Torr.) Macbr. loc. cit. 1917, based

on P. HarfiiTgii heterophylla (Engclm. sensu Torr.) Vail,

Funastrnm heterophyllum (Engelm. sensu Torr.) Standi, in Contr. U. S. Nat. Pierb.
23:1170. 1924, as to description, not as to type.

Philibcrtia heterophylla (Engelm. sensu Torr.) Jcpson, Man. Fl. PI. Calif. 770. 1925, as

to description, not as to type.

Stems twining or trailing, green, glabratc to pubcrulcnt, the nodes white

pubcrulent; lateral branches many. Leaves narrowly lanceolate, acuminate, hastate,

or cordate, sometimes obtuse, the lobes diverging, 1-11 cm. long, 0.1-2.5 cm.
wide, membranaceous, glabratc to subpuberulcnt on both surfaces, with one or

more glands on the midrib at the base; petiole 0.9-1.9 cm. long. Inflorescences

umbclllform, 7- to 14-flowercd; peduncle slender, 0.5-5.5 cm. long, pilosulosc;

bracts Knear, minute; pedicels slender, 0.7-1.5 cm. long, pubcrulent. Calyx lobes

ovatc-llncar, 2-3 mm. long, pilosulose without, glabrous within; squamcllac usually

sohtary. Corolla rotate-subcampanulate, purple to pink, or the lobes each with

a median purple streak, the tube 1 mm. long, the lobes ovate, acuminate to acute,

5-7 mm. long, pubcrulent without, glabrous within, clliolate, Gynostcgium 2.5

mm. high, the column very short. Anthers 1 mm. long, the apical appendage

suborbicular, the pollinium-sacs oblongoid-cyhndrical, with ellipsoid-sagittate cor-

pusculum; ring of the corona prominent, not adnata to the base of the corona

vesicles; vesicles of the corona rectangulold, widest below the middle, 1.5 mm.
long. Ovaries 1.5 mm. long, glabrous; stigma-hcad convex, obscurely bilobed.

Follicles slender, fusiform, attenuate, 7.4-11.0 cm. long, 0.6-1.0 cm. thick,

minutely pubcrulent, finely striate; seeds unequally biconvex, 6 mm. long, 1,5 mm.
wide, minutely rugose dorsally, minutely papillate ventrally; coma about 3.5 cm.

long.
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^phyll

lyjtm Is confused
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P
Wrigh

collections to S. betcrophylliun. This specimen proves to be S. cynanchohies Hart-

wegii and the description given by Torrcy clearly applies to that subspecies. All

later authors have followed this misapplication of the name in making various

combinations in Philiherfia, PblUhertella, and Fitnastuinu

Inasmuch as the type of the first-published S. heterop/jyllum actually is S.

P
hum and unavailable for the lanceolate-leaved subspecies of S. cynan

The epithet Jincare also is pre-empted by the earlier name of Sprengel. I have

preferred to employ Hartwegii, rather than coin a new name, despite the fact that,

owing to this early misunderstanding, It never was used widely.

Sarcosfemma r. Hartivegii is similar to the eastern subspecies in most respects,

differing in the narrower, longer leaves and purple flowers. Intergradation between

the two forms appears to be uncommon, but occurs In a narrow northwest-south-

east belt from Arizona to central Mexico. Hybridization has produced an abruptly

stepped cline and intermediate forms have been designated as S. r. cl. cyiianchoidcs-

Hartwegii.

In contradistinction to S. r. cyuanchoides, S. r. Harttvegii usually grows In dry,

sandy or rocky soil of arroyos and plains. Occasionally it is found in cultivated

bottom lands and ditches, in which case the flowers are larger and the leaves often

fully ten times as large as normal. The altltudlnal range is from 100 to 5000

feet, overlapping that of the eastern subspecies. Flowering specimens have been

collected from February to early September, this season beginning about two

months before that of S. c, cynanchoides. Fruiting specimens dated from April

to October have been seen.
r

United States, utah: san juan go.: 6 miles above mouth of San Juan River,

Cutler 3180; Forblddins Canyon, near Colorado River, Cutler 2831. Texas: brewster

CO.: Chisos Mts., Muller 8117; culberson co.: near Van Horn, Waterfall 54471 presidio

CO.: Presidio, Havard 5. n. new Mexico: dona ana go.: mesa W of Organ Mts., Stand-

ley s,n.; LUNA CO.: Florida Mts., Mulford 1063. Arizona: gila go.: Collom Camp,

Matzatzal Mts., Colhm 6; graham co.: near Safford, Maguire 10931; pima go.: near Sta.

Rosa, Cutler 4724; pinal go.: near Mammoth, Peebles 1461I; maricopa co.: 23 miles N
of Phoenix, Gillespie 8660; yavapai go.: near Congress Junction, Gillespie 8502. Cali-

fornia: imperial CO.: near Ogilby, Alexander ^ Kellog^^ 1951; Los angeles co.: Covina,

G. J3. Grant 072; riverside go.: Snow Creek Canyon, San Jacinto Mts., Munz 12397; san

BERNARDINO CO.: San Bernardino Valley, Parish 6 Parish 30Q; san diego go.: Box Canyon,

Miinz ^ Hitchcock 12048,

Mexico, baja California norte: Punta Prieta, Wiggins 773^; 3 miles N of Punta

Prieta, Wiggins 5346; San Qulntin Bay, £. Palmer 639; 14.5 miles E of Agua Caliente,

Keck 192$, BAJA CALIFORNIA SUR: Mulcge, Johnston 3684; Santa Agueda, E. P

near San Jose del Cabo, Wiggins 56S2. chihuahua: Bachimpa, S of Chihu TT

W
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5. «.; 5 miles E of Allcndc turn-off, road Parral-Camargo, Freyfag ^ Baxter 6j, coahuila:
Movans, Purpus 44^5; 10 miles N of Cuatro Cienegas, Wynd 738; near Parras, Shreve
Sj6l; Torreon, P/7//Vr 505. durango: Santiago Papaquiaro, Nelson 4661, £. Palmer JQ.
GUANAJUATO: Guanajuato, Dugcs 7, jalisco: near Gundalajara, Pr'mglc 5SS5, 84g/y
I1628, SafforJ 1426. QUER^TARo: near San Pablo, Rose, Painter ^ Rose 9817; between
Huiguerllla and San Pablo, Altamhano 7702. sinaloa: San Bias, M. E. Jones 23249;
Villa Union, Lamb 445; Altata, Rose 1375; Culiacan, PartiJas 20T§, 20l6; San Ignacio,
Mantes ^ Salazar 53; near Fuerte, Rose, StanJley 6 Russell J3928; near Villa Union, Rose,
Standley ^ Russell 14^39- sonora: Cocorit, Ynqui Valley, Gentry 888; San Bernardo,
Rio Mayo, Gentry 130S; 5.7 miles NW of Caborca, Wiggif^s 8265; near Suhuoral, Wiggins
& Rollins 264; 24 miles SW of Sonoyta, Sbreie 7^88; 3 5.3 miles S\V of Sonoyta, Wiggins
^363; near Guaymas, San Carlos Bay, Ferris 873O; Rancho San Ignacio, 10 miles ISI of
Vicam, Wiggins 6461; Forin, StnJbalter 1370; near Cucurpe, Wiggins 717O; Hcrmosillo,
Maltby 198; Alamos, Goldman 307; Pitequito, Kennedy 70S0, Keck 4014; near Altar,
Long ro; near Magdalcna, Rose, Standley ^ Rnssell 15063; Realito, 10 miles E of Altar,
Shreve 637T; Navajoa, Rose, Standley ^3 Russell 13134; 20 miles N of Sargento, Mallery
& Turnuge 5. n, zacatecas: Cedros, Lloyd 123.

SaRCOSPEMMA CYNANCIIOIDES cl. CYXANCTIOIDES-HARTWEGn.

United States, texas: presidio co.: 24 miles S of Marfa, llnnkley 1031. new
MEXICO: HiDAEGO CO.: Virdin, llershey A-Il; Luna co.: Florida Mts., Mulford I04Ta,
ARIZONA: PIMA CO.: Rincon Mts., Harrison ^ Kearney 5820,

Mex.co. sonora: along Rio de los Alisos, 31 miles S of Nogales, Wiggins 7034A.

11. Sarcostemma hirtellum (A. Gray) R. Holm, comb. nov.

W
son, Bot. Calif. 1:178. 1876. (T.: Cooper 5. n.!).

Pbilibertia linearis (Decne.) Gray, var. birtella Gray, Syn. FL 2^:88. 1878.
Pbilibertella birtella (Gray) Vail, in Bull. Torr. Bot. Club 24:309. 1897.
Pbilibertia birtella (Gray) Parish, in Muhlcnbcrgia 3:126. 1907.
Funastrum fjirtelhun (Gray) Schltr. in Fedde's Repert. 13:286. 1915.

Stems twining, trailing, or semi-erect, gray-green, densely cancsccnt; lateral

branches many. Leaves linear to narrowly lanceolate, acuminate to acute, obtuse,

rarely truncate, 1.0-3.6 cm. long, 0.1-0.5 cm. wide, pilosulose on both surfaces,

coriaceous, without glands on the midrib; petiole 0.1-1.5 cm. long. Inflorescences

umbelliform, 9- to 12-flowcrcd; peduncle 1.5-4,9 cm. long, pilosulose; bracts

linear, minute; pedicels 0.6-0.9 cm. long, pilosulose. Calyx lobes linear, 2.0-2.5

nun. long, densely subpilose on both surfaces; squamellac absent or solitary. Corolla

rotate-subcampanulate, white, the tube 1 mm. long, the lobes ovate-lanceolate,

acute, 4-5 mm. long, glabrous without, subpilose within, ciliolatc. Gynostegium

2 nuu. high, the column about 0.5 mm. long. Anthers 0.75 mm. long, the apical

appendage ovate-elliptic, the polllnium-sacs somewhat flattened, 0.5 mm. long,

with ellipsoid to narrowly sagittate corpusculum; ring of the corona thin, adnate

to the base of the corona vesicles; vesicles of the corona oblongoid, 1.5 mm. long.

Ovaries 1.5 mm. long, essentially glabrous; stigma-head slightly convex, obscurely

bilobed. Follicles paired, narrowly fusiform, grayish-yellow, waxy, 3.8-4.7 cm.

long, 0.3-0.5 cm. thick, very minutely but thickly puberulent; seeds somewhat

flattened, 8 mm. long, 4 mm. wide, rugose-papillate dorsally, minutely papillate

ventrally; coma about 2.5 cm. long.
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Sarcostemma liir t ell n-m has a restricted distribution In the Colorado and Mojave

deserts In Nevada, California, and Arizona. It has been confused in the herbarium

with S. cyuancholdcs HartwegU from which it differs in the narrow, pubescent

leaves, canescent aspect, and semi-erect habit, in addition to important, though less

prominent, floral differences. In contradistinction to all other species In the New

World

edly from one another. The species probably Is most closely related to the western

subspecies of S. cyuaiichoides, but must be considered a species on morphological

criteria.

Fie. 14. Distribution, gynostegium, and leaf of S. hirtellnm.

Sarcostemma hirtcllum occurs at altitudes of from 450 to 3500 feet. It is an

undershrub several feet in height, but creeping branches may extend several feet

along the sandy or rocky soil of the ravines of washes In which it grows. Whde

the aerial stems are slender and herbaceous, there is a large, woody caudex at the

base and a series of very stout, deeply penetrating roots. The crushed herbage has

an odor pronouncedly sudoral or reminiscent of garlic. Blooming dates ^range from

March 26 to May 5; one specimen was collected in flower In October,

produced from April to May.

United States. >;evada: clark co.: 14 miles E of Searchlight Train I^Sj-UlU

Tobins, Thackery 313- Arizona: mohave co.: 7 miles S of Boulder Dam, Veebles^

Parker IdjS^; yuma co.: Buckskin Mts., Keck 4345- California, calaveras co.: Valle-

clto Orcutt2230; riverside co.: Corn Springs, C L. Hitchcock 12199; san Bernardino

CO.:' near Needles, liacbride 6 Drouet 4453; san dieco co.: San Felipe Canyon, Eastwood

2780.

Follicles

12. Sarcostemma arenarium Decne. ex Benth. Bot. Voy. Sulph. 34. 1844. (T.:

Hinds 1841 in Herb. Kcw.l).

Stems twining or trailing, very thick at the base and with much ridged bark,

gray-green above, puberulent, the nodes densely white-pubescent; lateral branches

many and long at the base, few above. Leaves more or less caducous, narrowly

oblanceolate, obtuse, cuneate, 3.5 cm. long, 0.3-0.8 cm. wide, coriaceous, some-

what rcvolute when dried, sparsely pilose above and beneath with small glands on

the midrib at the base; petiole 0.05-0.1 cm. long. Inflorescences umbelliform, 6-

to 12-flowered; peduncle 2.2-3.5 cm. long, rarely equalling the subjacent inter-
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node in thickness, pilose; bracts linear, 0.1-0.2 cm. long; pedicels 1.0-1.3 cm. long,
densely pilose. Calyx lobes narrowly lanceolate, 3 mm. long, involute, pilose with-
out, glabrous within; squamellae alternate, usually solitary, relatively long. Corolla
rotate-subcampanulate, the tube 2.5-3.0 mm. long, the lobes ovate, obtuse, 4.5-6.0
mm. long, pilose without, pubcrulous-papillatc within, ciliate. Gynostegium 2.5-3.0
mm. high, the column 1 mm. long. Anthers 1 mm. long, the apical appendage
deltoid, the pollinium-sacs clavate-oblongoid, 0.5 mm. long, with narrowly sagit-
tate corpusculum; ring of the corona prominent, somewhat revoiutc, adnate to the
column; vesicles of the corona spherical to oblongoid, 1.0-1.5 mm. long. Ovaries
2 mm. long, rather densely pilose; stigma-head obscurely bilobed, convex. Follicles
narrowly obclavate, attenuate, 6.4 cm. long, 0.9 cm. thick, puberulent; seeds un-
equally biconvex, 7 mm. long, 3 mm. wide, obscurely rugose dorsally, minutely
papillate ventrally; coma about 3 cm. long.

/T\

Fig. 15. Distribution, gynostegium, and leaf of S, arcuarinm .

A poorly understood species endemic to the western coast of Baja California.
%arco,tewma arcuarium has been confused with S. cymnchohlc^ Harfivcgii and
S. hirtdliim, from both of which, however. It is rather easily distinguished by its

oblanceolate leaves, larger flowers, and densely pubescent calyx. In many respects
It is fairly close to S. clanmm, and may perhaps represent an offshoot of that vari-
able stock. If so, it has diverged so far in the direction of scr. cynanchoides
as to make any statements concerning its relationships very tenuous.

Mexico, baja calu-ornia sur: Snn Bartolomc Bay, Rose 16214; Maedilcm BavMason 1929 Hmch 1841, type; Magdalena Island, Orcutt 31, BraJc,ce zJ^p, LagJnHead, E. Palmer 814; San Juanico, Gentry 4297.
^

Series 4. Angustissima R. Holm, ser. nov.

Inflorcscentia vcre terminalis umbelliformis, pedunculo quam internodio sub-
jacent! angustiore (intcrdum obsoleto)

.

Type species: Sarcostennua angtist}ssim7tm (Anderss.) R. Holm.
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This monotypic series Includes a single species, endemic to the Galapagos Islands,

which differs from other members of the genus in having a truly terminal inflores-

cence.

13. SARCOSTEMMA angustisslmum (Andcrss.) R. Holm, comb. nov.

Asclepias angusthuma Andcrss. Galap. Oarnes Veg. 196. 1853. (T.: Andcrs^on s.n. in

Fnnasfnun angmfmimum (Andcrss.) Fourn. in Ann. Sci. Nat. Bot. VI, 19.388. 1882.

Stems twining or semi-erect, green, glabrous; lateral branches many. Leaves

oblanceolate, linear, acute, cuneate, 2.5-4.5 cm. long, 0.1-0.3 cm. wide, subcori-

aceous, revolute when dried, glabrous above and beneath, without glands on the

midrib at the base; petiole 0.1-0.2 cm. long. Inflorescences umbelUform, terminal

to the main axis or lateral branches, 7- to 15-flowcred; peduncle 0-1 cm. long,

very minutely pllosulose, not equalling the subjacent internode In thickness; bracts

Hnear, minute; pedicels 0.5-1.5 cm. long, very minutely pllosulose. Calyx lobes

1.5 mm. long, hispldulous without, glabrous within, clliolate, the apex

glandular; squamellae absent. Corolla rotate-subcampanulate, black when dried,

the tube 1.25 mm. long, the lobes ovate, acute, 2.5 mm. long, glabrous on both

surfaces. Gynosteglum 2 mm. high, the column very short. Anthers 1 mm. long,

the apical appendage semi-orbicular, the poUinlum-sacs oblongold, 0.5 mm. long,

ith sagittate corpusculum; ring of the corona thin, scarcely adnata to the base

ovate.

of the corona vesicles; vesicles of the corona ovoid-oblongoid, pointed at the tip,

2 mm. long. Ovaries 1 mm. long, very minutely' pubescent; stigma-head convex.

Follicles apparently narrowly fusiform, about 9 (?) cm. long; seeds

unknown.

entire.

il

Fig. 16. Distribution, gynostegium, and leaf of S. aiigusthilmum

The small, dark flowers of this Galapagos Island endemic are quite distinctive,

as are the terminal Inflorescences. Little can be said about the relationships of S.

angnstisshuum since it has been so rarely collected and is so reduced morphologic-

ally. January to J

Galapagos Islands, abingdon is.: Snodgrass ef HcUer 845- albemarle is.: Andes-

son s. n., type; Tagiis
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Scries 5. Flava R, Holm, ser, nov.

Coronae annulus obsoletus.

Type species: Sarcosfemma flaviim Decne.
A monotypic series including a species of the Rio de la Plata area of SoutK

America. The ring of the corona is entirely lacking, immediately separating this
species from all others in the subgenus.

14. Sarcostemma rxAVUM Decne. in DC. Prodr. 8:540. 1844. {T,: D'Orbigny
s, n. in Herb. ParisA).

Philiberiia stclLiris Griscb. Symb. FI. Arg. 234. 1879, ex char.
Cyslosiemnia timbellahim Fourn. in MaruFl.Brzs, 6^:204. 1885. (T.: St lUlaire
Ceramanihus flavus (Decne.) Malme in Ark. Bot. 4^^:2. 1905.
Philiberiia longifolia Arech. in Ann. Mus. Nac. Montevideo 4:87. 1909, ex char

5. ;/.!)

fi

fol
1911.

1915.

Stems twining, green, pilosulose; lateral brandies few. Leaves long, lanceolate,
acuminate to acute, cordate, the lobes descending, 7.0-12.5 cm. long, 3.5-4.0 cm.'
wide, subcorlaceous, appressed-pilose above, densely so beneath, with several glands
on the midrib at the base; petiole 1.5-2.0 cm. long. Inflorescences umbelliform,
the floriferous axis slightly manifest, 9- to 15-flowered; peduncle 4.5-14.0 cm.
long, pilosulose; bracts linear, minute; pedicels 5-10 cm. long, pilose. Calyx lobes
narrowly lanceolate, 2.5 mm. long, copiously puberulent without, glabrous within;
squamellae 3-7, alternate. Corolla rotate-subcampanulate, the tube 0.9 mm. long,
the lobes broadly ovate, 4 mm. long, glabrescent without, glabrous within. Gyno-
steglum 2.5 mm. high, the column obsolete. Anthers 1.5 mm. long, the apical
appendage deltoid, obscurely emarginate, the pollinium-sacs oblongold-cylindrical,
0.5 mm. long, with ellipsoid to ob

corona lacking; vesicles of the corona ovoid, the inner side more or less "apiculate
at the tip, 2.5 mm. long. Ovaries 1.5 mm. long, glabrous; stigma-head obscurely
bilobed. Follicles and seeds unknown.

1scureJy sagittate corpusculum; ring of the

Fig. 17. Distribution, gynostegium, and leaf of S. flai?im.
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This distinctive species apparently is rare, for few specimens Kave been available

for study The lack of the ring of the corona and the disproportionate length of

the leaves form good characters. One of the few species which occurs in lowland

areas, it inhabits the borders of the Parand and Plata rivers. Only the type speci-

nxcu and the material from the Naturhistoriska Riksmuseet, Stockholm, have been

available, so that most of the distribution records are taken from the monograph

of the Argentine species of FunasMnn and PbiUbcrtia by T. Meyer."" The spec.es

ranges from southern Brazil to adjacent Argentina and Uruguay.

Brasil. Rio GRANDE DO suL: St. Hihhe s. "., type of C. nmbdhfum Fourn.

Uruguay, canelones: near the Rio de la Plata, Legrand 34- cehko largo: Cerro

de Us Cuentas, Ko.c.gurft 2773- sAN josE: Barra. Herter 738; Santa Lucu, Arechavelctu

men a

5. n.

Argentina, buenos aires: Conchitas, orlllas del Rio fe/j^P>^^^!'//""'^"
^- "•'

delta del Parana, Hannian s. n. entre rIos: Rio Bravo, Ktacbel 532, J33, 334-

Subgenus II. OxYSTELMA (R. Br.) R. Holm, stat. nov.

HBK
Wcrn. Soc. 1:40. 1809.

1819.
1843.

PcifagornHm Schauer, in Nova Acta Acad. Caes. Leop. Nat- Cur. 19. Suppl. 1.364.

Lttgotiia Wcdd. Chlor. And. 2:49. 1857.

Zosima Phil. Sert. Mend. Alt. 29. 1871, non Hoftm.

Pctacyphus Schltr. in Engl. Bot. Jahrb. 37:605. 1906.

Tefraphysa Schltr. loc. cit. 616. 1906.

Leaves laminate; inflorescences racemlform or umbelUform; corolla subrotate-

campanulate to campanulate, ring of the corona adnate to the corolla or more or

less obsolete.

Type species: Sarcostevivia escnlentnm (L.) R. Holm.

The species of this subgenus are South American plants of Andean affinities,

except for the Old World S. esniJentiim which occurs in Africa and Asia. Because

tructure

been necessary to place a greater emphasis on characters of the gynostegiun. in the

keys In every case, however, examination of the dried flowers should suffice for

Identificatlon; drawings are provided to illustrate the typical condition for each

species.

KEY TO THF, SECTIONS

A Vesicles of the corona ovoid to subsplieroid, obtuse at the apex or

abruptly constricted to form a short apical process never exceeding

the uigma-head in length; ring of the corona glabrous or obsolete;

column glabrous; translator arms well-developed. Species of the

"Western Hemisphere.
. , , f y ^

B Corolla lobes acute or acuminate, the tube free from the column

(partly adnate in S. lysimachioides), glabrous within; gynostegmm

not highly vernlcose, the column terete or nbbcd, not deeply

grooved; inflorescences racemiform or umbclliform consisting of

many 1- to 2-flowered cymulcs (occasionally indicated only by their
,c „ ,, ,n^many 1 lu

j. J Section 1. philibertia (Spp. 1 5-20)
bracts or reduced to one) -

•'^Meyer, T. In Lilloa 9:428. 1943.
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BB. Corolla lobes broadly obtuse, the tube aJnatc to the column directly
below the anthers, pubescent within forming five hairy pouches
alternating with the stamens; synoste>;ium highly vernicosc, the
column longitudinally grooved between the stamens, the margins of
the groove produced and arrect, continuous with the anther wings-
mflorescence racenilform, consisting of 2 1 -flowered cymules, or
umbclliform. c

A A \r..- I r 1

'."", section 2. Pextacyphus (Sdd. 21-221AA. Vesicles of the corona ovoid, gradually constricted above into a long
^

mcurvcd process, exceeding the stigma-head in length; ring of the
corona pubescent; column pubescent; translator arms obsolete. Species
of the Eastern Hemisphere. c ^,' ,^ Section 3. euoxystiima (seep. 482)

Section 1. PHILIBERTIA (HBK.) Decne. in DC. Prodr. 8:541. 1844.

The majority of the species in the subgenus Oxystelma belong to this group
of forms of undoubted dose relationship. All appear to be more or less localizedm distnbution, m contrast to the species of subg. Ceramanthus or Fusarco-
STEMMA, except for S. GiUicsii of Argentina and Bolivia. As a rule they
may be recognized easily by the campnnulate corolla, the glabrous gynostegium
with scarcely apparent corona ring, and the few-flowered inflorescence.

KEY TO THE SPECIES
a. Plants usually climbing, very rarely semi-erect; corolla tube free fromthe column.

c Corona
b. Corolla broadly and shallowly campanulate; vesicles of th. .urona

equalling or somewhat exceeding the anthers (rarely reduced in aber-
rant individuals, cf. S. Gillian) pollinia rounded, clavate-cylindrical
fertile to the attachment of the translator arm, the corpusculum'
sagittate.

^""^'""f/I"^ corona narrowly ovoid-oblongoid, with a vertical
ventra keel gradually decurrent upon the column, the gynostegium
somewhat longer than broad; sepals reflexed, corolla 2-3 cmbroad

cc. Vesicles of the corona' u;:nc;;~:bi;;.;;;d;;;;;;id';;;"S;^;;>^-;;;;^
'' ' '""^"""'''"^'^

decurrent upon the column, the gynostegium usually broader than

broad
' ^^""'^'"S. corolla 0.8-1.0 cm. broad, rarely to 2 cm.

d. Inflorescences racemiform to corymbiform, obviously compound-
st.gma-head usually 2-apiculate; vesicles of the corona narrowly
ovoid or oboyoid to subspheroid, with a more or less pronounced
apical appendage, constricted at their insertion upon tiie column,

e. Vesicles of the corona widest below the middle, the gyno-
stegium uniformly light In color; corolla with purple mark-
ings within

..

ee. Vesicles of the corona widest above the middleT light" in'color"
'

the column and anthers very dark; corolla usually uniformly
light in color

17 c 1/ /
dd. Inflorescences umbelliform, the pedicels all'lnrerted a7"n';'a"rl7the'same pomt; stigma-head umbonate or broadly 2-iobed; vesicles ofthe corona truncatc-oblongoid, scarcely constricted at their in-

sertion upon the column ,. „ , .,

bb. Corolla urceolate-campanulate; vesicles '^f "ih^^o^oi^-^I^ou;;;;;:;,;;;:^
''

^^ '''''"'""^"

to one-half the length of the anthers; pollinia flattened, clavate, with
a sterile hyaline region at the attachment of the translator arm, thecorpusculum narrowly ellipsoid ,o c •

aa. Plant, prostrate, the branches trailing fr;m T' sho;r"';;;;dy ' caude;.
'" ^"^"''"""

corolla tube adnate to the column directly below the anthers." :.:.20. S. ly,r„achioiJes



HOLM AMERICAN SPECIES OF SARCOSTEMMA 539

15. Sarcostemma campanulatum Lindl Bot. Reg. n. s 9, t. 36. 1846, (T.:

Hort. Vc'itch. in Herb. Univ. CantahA).

Philibcrfia campamihita (Lindl.) Nichols. Diet. Gard. 3:96. 1886.

P/.;//7.rr//a A3to/f»r. Schltr. in Oesterr. Bot.^Zcitschr. 45:450. 1895. (T.: Kunzes.n.

in Herb. Bero].).
. rr 1 r -ii in

Philibcrtia st>JenJemUl\o,mVhys[s 4:429. 1919. (T.: Ullo 7350 ni Herb. Ltllo\)

.

Philibertia speciosa Malme, In Ark. Bot. 26A^:32. 193 5, sphalm.

Stems twining, minutely pilosulose in lines dccurrcnt from tlie petioles; lateral

branches few. Leaves lanceolate, acuminate, rather deeply cordate, the lobes

descending, 3.5-8.0 cm. long, 1.0-4.8 cm. wide, firmly membranaceous, glabrate

to minutely pubcrulent above, subtomentose to tomentose beneath, with one or

more glands on the midrib at the base; petiole 1.0-4.2 cm. long. Inflorescences

racemiform, 2- to 9 -flowered; peduncle 0.7-7.8 cm. long, appressed-pilosulose;

bracts Knear, 0.2-0.3 cm. long; pedicels 1.1-2.4 cm. long, appressed-pilosulose.

Calyx lobes narrowly lanceolate, reflcxed, 4 mm. long, puberulous-pilose on both

surfaces; squamellae few, alternate. Corolla campanulate, greenish yellow to cream

with red or purple spots or streaks within, the tube 8 mm. long, the lobes acute

to acuminate, 5 mm. long, pilosulose without, glabrous within. Gynostegium 5-6

mm. high, the column 2 mm. long. Anthers 1.5 mm. long, the apical appendage

deltoid, the pollinium-sacs clavate-cyUndrical, 0.5 mm. long, with broadly sagittate

corpusculum; ring of the corona very short; vesicles of the corona narrowly ob-

longoid, the ventral face constricted longitudinally to form a vertical keel, grad-

ually decurrent upon the column, 2 mm. long (rarely much reduced). Ovaries 2

mm. long, sparsely puberulent; stigma-head cylindrical, with a long 2- or 3 -fid

apiculation. Follicles and seeds unknown.

Sarcostemma campamilatjim is distinguished from all other species of the genus

by the structure of the gynostegium. Here the corona vesicles are constricted

longitudinally along the ventral face so that a vertical ventral keel is produced;

there Is no terete appendage such as is found in many species. Dorsally, the corona

vesicles are decurrent upon the column to the corolla. It is noteworthy that the

anther wings are usually broad and cartilaginous, while the pollinia are stout and

short and connected by broad, sagittate corpuscula. A peculiar variant, which

has been collected several times in the Cuzco region in Peru, has corona vesicles

which are shrunken and more or less Hnear in outline. The gynostegium never-

theless Is clearly that of S. campannhtvm. As a rule in this form, the leaves are

decidedly more tomentose beneath and the sepals are less strongly reflexed.

It is by virtue of the long, racemiform Inflorescence and relatively unbranched

habit, coupled with the large size, that S. campamilatum Is assigned the primary

position In the section. The relationships In subg. Oxystelma arc, in general,

much less clear than those in subg. Ceramanthus, so that this position In the

sequence of species is based primarily on the general impression given by the plant,

rather than upon any rigorous or dogmatic treatment of morphological criteria.
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liij. 18. Distribution, gynostegium, and leaf of S. cavi^aimlatum.

I
in small trees and shrubs. Apparently it grows In relatively moist locations in
woods and occasionally in cultivated ground, at altitudes from 6000 to 11000 feet
in the Peruvian and Bolivian Andes. The specimens from Tucuman, Argentina,
are rather inexplicable. The species has been collected in flower from December
to March, and in fruit in April.

<;/.^'"'y; T'^'!i''^;'
Abancay, Labrama, Matara Canyon, Vargas qSoi ; Abancay, Ampuy,

Vat Zn" ^'^f '"""^.V'
'^'^'""^' ,^^^"^'"-^' "^''^'^ '426; Abancay MarinoYargas 1459. cuzco: Anta, Vargas 204; Colca, Vilcabamba, Vargas 4013; Paruro, entreHuachachacca

, Huanca-Huanca. Vargas 2387. huancavplicaT Tayacaja, Ampur
"

Webcrbuucr 6503; Tayacaja, 3 km. N of Salcabamba, Stork ^ Norton IO318
''"'P"'''*'

Bolivia, cochabamba: Tunari, Knntze s. «., type of P. hypolcuca Schltr'

16. Sarcostemma Giluesii (H. & A.) Decne. in DC. Prodr. 8:542. 1844.

Phinherfia GiWcsii Hook. & Arn. in Hook. Lond. Jour. Bot. 1:290. 1834. (T.: Tu^cedle
s. it. in Herb. Kew. ! )

.

Keii\\)

.

a
1837. (T.: Tweedie 5. n, in Herb.

Sarcostemma Donianum Decne. loc. cit. 1844.
Sarcostemma graviliflorum (Hook.) Decne. loc. cit. 1844.
WK/m;^;^ /;;ay;«,» Decne. loc. cit. 1844. (T.: D'Orbig»y246inHerb.Parisl).
Amblysttgma pecluucularc Bentli. In Hook. Ic. PI. 32:77. 1846. (T.: ManJon^K^, hiHerb. Kew.\). •^~'-'

Tosima liolacea Phil. Sert. Mend. Alt. 29. 1871. (T.: P/jJlippi 5 „ f)

Oxystelma GiWesU (H & A.) K. Schum. in E. & P. Natur. Pflanzenfam. 42:229. 1895Oxystelma violacca (Phil.) K. Schum. loc. cit. 1895



1950]

HOLM AMERICAN SPECIES OF SARCOSTEMMA 541
V

VhiUbcrtia Cilliesii H. & A. var. pnbcscem Speg. in Anal. Soc. Clent. Argent. 53:72. 1902,

ex char. (T.: Spegazzini s.n.).

Philibcrtia vwlacea (Phil.) Schltr. in Fcdde's Repert. 13:283. 1915.

Vbilibertia GilUesii H. & A. var. albida Stuck, ex Seckt. Rev. Univ. Nac. Cordoba 17" :70.

1930, ex char.
Bot. 26A*:36. 1934, ex char.

PMibcrtia grandiflora Hook. f. albida Malme, loc. cit. 34. 1934, ex char. (T.: Stuckert

Ij822 in Herb. Lillo) .

Philibertia GilUesii H. & A. var. grandiflora (Hook.) T. Meyer, in Lilloa 9:452. 1943.

Philibertia GilUesii H. & A. var. gracilis (D. Don) T. Meyer, loc. cit. 1943.

Philibertia GilUesii H. & A. var. parvicoronata T. Meyer, loc. cit. 453. 1943. (T.: Ueyer

41I/' in Herb. Lillol).
. rr r r-n.s

Philibertia Schreiteri r. Meyer, loc. dt. 4^6. 1943. (T.: Schreiter 4540 tn Herb Lillo\)

.

Philibertia GilUesii H. & A. var. mirabilis T. Meyer, in Descole, Gen. et Sp. Pi. Argent.

2:173. 1944. (T.: Meyer 5112 in Herb. Lillol).

Stems twining to rarely semi-erect, minutely pubcrulent in lines decurrent

from the petioles; lateral branches many. Leaves narrowly lanceolate to ovate,

acuminate to acute, deeply cordate, the lobes descending to converging, 2.5-4.0

cm. long, 0.3-3.2 cm. wide, membranaceous, revolute, glabrate to rather densely

pilose on both surfaces, with one or more glands on the midrib at the base; petiole

1.0-2.5 cm. long. Inflorescences raccmiform, 2- to 7-flowered; peduncle 1-5 cm.

long, minutely puberulent; bracts linear, 0.1-0.2 cm. long; pedicels 1.0-2.5 cm.

long, minutely puberulent. Calyx lobes narrowly lanceolate, 2.5 mm. long, pilosu-

lose without, glabrous within; squamellae alternate and few, or many and indefi-

nitely distributed within the calyx. Corolla campanulate, greenish yellow to cream

with red or purple spots or streaks within, the tube 6-9 mm. long, the lobes acute

to acuminate, 1.5-2.0 mm. long, glabrous to pilosulose without, glabrous within.

Gynostegium 3 mm. high, the column 1 mm. long. Anthers 1.0-1.5 mm. long,

the apical appendage rhomboidal, the pollinium-sacs clavate-cylindrical, 0.5 mm.

long with sagittate corpusculum; ring of the corona obsolete; vesicles of the corona

ovoid to subspheroid, abruptly constricted at the apex to form a more or less

pronounced apiculation, abruptly constricted at their Insertion upon the column,

1.5 mm. long. Ovaries 2 mm. long, glabrous; stigma-head cylindrical, 2-apiculate,

the aplculae often flattened and rcflcxed. Follicles about 3.5 cm. long, 0.7 cm.

thick; seeds unknown.

In many respects Sarcosfemma GilUesii is the counterpart, in subg. Oxystelma,

of Sarcosfemma (Ceramanthus) clausum.' I have considered it to be a polytypic

species which has developed a number of races, apparently in response largely to

increasing aridity. These populations, however, do not appear to be sufficiently

distinct to be classified even as subspecies and therefore are not recognized nomen-

claturally. The element known as Philibertia gracilis is, for the most part, northern

(Bolivia and adjacent Argentina), and is a slender vine with broad, cordate, mem-

branaceous, and glabrous leaves. In the southern provinces of Argentina is the

tn.

pubes

I

logically (but broadly overlapping at both extremes) Is the typical S. GilUesii.
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Fig. 19. Distribution, gynostegiuni, and leaf of S. GiUusii.

There arc also several local variants which arc of interest: /
of T. Meyer includes those relatively common, but by no means distinct, forms In
which the corona vesicles are shrunken and linear in outline; P. Schrciteri Meyer is

form with follicles of such a degree of rugosity that they appear squamatc; P.
graudiflora Hook, has larger flowers and lanceolate leaves rather more pubescent
beneath than above. Except for the characters mentioned, these variants possess
all of the attributes of Sarcostcmiua Gillicsii. Whether they are to be recognised
as varieties Is a matter of preference which should, however, be based upon c^erl-
cnce with the genus as a whole. I prefer not to do so until population studies can
be made. I can find no altitudinal, habitat, or flowering period differences among
the various subgroups of S. GiUic^ii, except for the obvious fact that those from
the more southern stations experience greater aridity.

Sarcosfeiuma Gillicsii is a sub-shrub of twining to trailing habit. Like other
desert species of the genus, it makes tangled masses several feet in diameter, climb-
ing over rocks and shrubs, as well as itself, in dry, rocky soil. Occasionally it may
climb into trees. It grows at altitudes from 450 to 3 000 feet and has been col-
lected in flower from September to March. I have seen no fruit, except for a
single distorted foUicle collected in August. An interesting specimen was col-
lected among ballast at Karghus Point, New Jersey. According to the collector,
Dr. Henry Leffmann, in a letter to Asa Gray, It was a perennial which flowered
abundantly but did not fruit.
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Brazil (?): Rio Negro, D'Orbigny 246, type of S. incanum Decne.

quebradas de Totara, Steinbach 5992; near Yungas, Kusby
„ A//j«7rtti 3CJ fvnp rtf Arnhhsfiema bedunculare Benth.

Bolivia, cochabamba:

1973. LA PAZ: near y>rata, Manaan jj>j, type 01 riwc/tji<jxw« |.i:«««i.«.u.c;

tarija: near Tarija, Fiebrig 2668. •

Argentina, buenos aires: Monte Hermoso, Carette s. «.; island near Buenos Aires,

Tiveedie s. «.; Isla Martin Garcia, Cabrera 2846. catamarca: Capital, Alta Chaya,

Castillon 107I; El Cajon, Las Visacheras, Casfillon 3349; Poman, near Poman Castilton

1029 (part) ; Ambato, El Potrero, Castillon 1069; Capital, Castillon 1072, 1958; Valle de

Santa Maria, Punto de Balasto, Schreiter s.n.; Andalgala, Andalgala, Jorgemen 1095;

Tinogasta, Vallecito a Agua Negro, Sclneiter 6284; Ambato, El Rodeo, Castillon s.n.

CHAco: Nueva Pompeya, Jorgenscn 302j. cordoba: Cordoba, Rio II, Stuckert 23264;

Malagueno, Barllett 20069; ""r La Falda, Job 515; Knntze s.n., Stuckert s.n.,Ldssen

39. FORMOSA: Guayculec, Jorgenscn 3184. JUJUY: Tilcara, Cerro Pena, Venturi 4939;

Tilcara, Maimara, Hualchin, Budin s. «.; Humahuaca, quebrada de Humaliuaca, El Volcan,

Castillon 6421 ; Volcan, Loma de Laguna, Schreiter 2J9O; Tilcara, quebrada de Euasamayo,

£. K. Balls B5962. LA rioja: Famatlna, Famatina, T. Meyer 4255; General Lavalle,

Guandacol, T. Meyer 4182. mendoza: Pampa de St. Rafael, WUczeb 281; Maipu, Bar-

rancas, Ba'rtlett 19335; Potrerillos, Bartlett 193^5; between Villavicencia and Uspullata,

Senn 4452. Ri'o negro: vicinity of General Roca, Fischer IIO. salta: San Jose, Lorentz

ef Hieranymus 221; Capital, Salta, Hunziker 2722. Santiago del estero: Gramilla,

Venturi 10281. tucuman: Trancas, Tapia, Schreiter 3495; Rio Chico, La Cocba, Bailetti

148, 350, 545; Trancas, Raco, Venturi 1202; Trancas, Chaspiyacu, Schreiter 5514; Capital,

Lillo 320, I1864; Tafi, Amaicha, Castillon 2485, Scljreiter 5511; Trancas, Tapia, Venturt

II 14, Lillo 4840, Rodriguez 596; Trancas, Vipos, Venturi 1717, Schreiter 4540, type of

P. Schreitcri Meyer; Burruyacu, Ccrro del Campo, Venturi 7720; Capital, Villa Luian,

Venturi 280; Capital, Barranca Colorada, Venturi 4095; Tafi, La Casita, region del Aliso,

Lillo 7350; Burruyacu, Cerro de Durasnllloj Monetti 1992; Tucuman, Twecdie s. «., type

of P. grandiflorum Hook.

17. Sarcostemma Vaileae (Rusby) R. Holm, comb, nov,

Oxystelma Vaileae Rusby, In Bull. N. Y. Bot. Card. 4:315. 1907. (T.: Bang 985 in

Herb. N.Y.Bot. Card. \). x . „ , r 11 ,^

PhilibcrtiaalbifloraU]\o,mVhysis4:42&. 1919. (T.: Castillon 9463 in Herb. Lillo!)

.

Stems twining, minutely pilosulose in lines decurrent from the petioles; lateral

branches many. Leaves deltoid-lanceolate, acute to obtuse, shallowly cordate, the

lobes descending or diverging, 2.9-7.0 cm. long, 0.8-2.9 cm. wide, glabrate to

minutely pilosulose above, glabrate to subtomentose beneath, with one or more

glands on the midrib at the base; petiole 1.9-2.9 cm. long. Inflorescences racemi-

form, 2- to 7-flowered; peduncle 1-5 cm. long, minutely pilosulose; bracts linear,

0.1-0.2 cm. long; pedicels 1.0-2.5 cm. long, minutely pilosulose. Calyx lobes

narrowly lanceolate, 3 mm. long, pilosulose without, scatteringly pilosulose within;

squamellae numerous, indefinitely distributed within the calyx. Corolla campanu-

late, yellowish green to cream-colored, the tube 6 mm. long, the lobes acute, 2.5-

3.0 mm. long, pilosulose without, glabrous within. Gynostcgium 3 mm. high, the

column 0.75 mm. long. Anthers 1.5 mm. long, the apical appendage rhomboidal,

the pollinium-sacs clavate-oblongoid, 0.5 mm. long, with sagittate corpusculum;

ring of the corona nearly obsolete; vesicles of the corona obovoid-oblongoid, with

a short apical appendage, rarely with a vertical ventral keel, constricted at their

insertion upon the column, 1.5 mm. long. Ovaries 2 mm. long, glabrous; stigma-

head cylindrical, shortly 2 -fid. Follicles and seeds unknown.
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Sarcostewwa Vailcae is most closely related to S. GiUicsri, It may perhaps

represent a race of that variable species which has become stabilized and no longer

inter^radcs to an appreciable extent. Although the species are rather close morpho-
logically, there is little difficulty in distinguishing them, for they differ not only

in many vegetative characters but in several aspects of the flower as well. A
general scarcity of pigmentation gives the stem, leaves, and flowers a characteristic

palUd aspect. The column and anthers, on the other hand, are unusually dark, or

even black, contrasting strongly with the white or yellow corona vesicles and
corolla.

The collection, FieHg 3084, is the type of Pbilil?erfia picta Schltr. and Is a

form with dark flowers and light column. It is possibly a hybrid between S.

Yaileac and S. Gilliesii, for the vegetative characters are those of the former species,

but I prefer not to place the name In synonymy of either of these species at present.

There are several collections, e. g. Steinbach 8726^ which superficially match th

type of P, pitta, but which actually are easily referable to S. sohvioidcs on the b
of the pubescence of the leaves, the character of the gynostegium, and th

florescence.

asis

e in-

Fig. 20. Distribution, gynostegium, and leaf of S. Vatican

Sarcosteiiima VaiJcac has been collected in Bolivia and northern Argentina in

open woods at altitudes from 3 500 feet to 6000 feet. Flowering specimens are

dated December to March.

Bolivia, cochabamba: Cochabamba, Bang g8s, type of Oxystelma Vailcae Rusby.
Argentina, catamarca: Andalgala, El Candado, Jorgemen I2jg; Belen, Villavil

Schretter 10255, Jujuy: Tumbaya, El Volcan, Castilloft 6473. salta: Rosario de
Lerma, Campo Quijano, Vcnturi 8064; Cerro San Bernardo, West 6130. Tucu\fAN:
Trancas, San Pedro de Colalao, CastiHon 6781.

18. Sarcostemma solanoides (HBK.) Decne. In DC. Prodr. 8:541. 1844.

PMil^ertia soIafwiJcs HBK. Nov. Gen. ct Sp.n. 3:196, t. 230. 1819. (T.: Humboldt^
Bonpland 5. n, hi Herb, Parisl)

.

fi 1834, ex char.
Pcntagoniu7n flavum (Meycn) Schauer in Nova Acta Acad. Caes. Leop. Nat. Cur 19

Suppl. 1:364. 1843.
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Sarcostemma hastatum Dccnc. he. ch. 1844. (T.: Dombey s. fi. in Herb. Paris!)

.

Sarcostemma marsupiflonim Decne. loc. cit. 1844. (T.: Cuming 983 in Herb. KewA).

Delessert ! )

.

fl'

Hoi

libertia Weberhaui

in Herb. Bcrol.l).

libertia quadriflor

libertia variifolia

(HBK 1895.

1915.

1915.

6, fig

Herb. Stockholm\).

Philibertia obtusata Malme, op. cit. 26A'':41. 1934, sphahn.

Stems twining or trailing, minutely puberulent; lateral branches many. Leaves

ovate to deltoid-lanceolate, acute to acuminate, deeply cordate, the lobes diverging,

2.0-3.5 cm. long, 0.9-1.4 cm. wide, membranaceous to subcoriaceous, often some-

what undulate, scatteringly puberulent above, subtomentose beneath, with one or

more glands on the midrib at the base; petiole 0.6-0.9 cm. long. Inflorescences

umbelliform, 4- to 10-flowered; peduncle stout, slightly recurved at the apex,

3.5-7.5 cm. long, minutely puberulent; bracts linear, 0.1-0.2 cm. long; pedicels

0.9-1.3 cm. long, minutely puberulent. Calyx lobes narrowly lanceolate, 3-5 mm.

long, scatteringly to densely puberulent without, glabrous within; squamcllae ab-

sent, single, or paired. Corolla rotate-subcampanulate, greenish-yellow to cream

with red or purple spots within, or uniformly greenish-yellow, the tube 5-6 mm.

long, the lobes acute, 3-4 mm. long, puberulent without, glabrous within. Gyno-

stegium 2-3 mm. high, vernicose, the column about 1 mm. long. Anthers 1.0-1.5

mm. long, the apical appendage deltoid, the polUnium-sacs compressed, obclavate,

0.5 mm. long, with sagittate corpusculum; ring of the corona short; vesicles of the

truncate 1.5

Th

mm. long. Ovaries 2 mm. long, glabrous; stigma-head cylindrical, obscurely de-

pressed or 2-lobed apically. Follicles ovoid, minutely puberulent, finely striate,

4.4 cm. long, 0.8 cm. thick; seeds unknown.

The umbelUform inflorescence and rotate-subcampanulate flowers at once dis-

tinguish this species from others of the subg. Oxystelma. Superficially, in fact,

S. solanoides appears to pertain rather to the subg. Ceramanthus.

blance Is most probably due to convergence, however, for not only the structure

of the gynostegium, but also the detailed morphology of the inflorescences and

vegetative organs relates it clearly to Oxystelma. The corona ring Is very abbre-

viated and free from the corolla only at the outermost part, and the gynostegium

Is vernicose. The inflorescence, while umbelliform, is slightly recurved at the

apex, a condition which does not obtain in subg. Ceramanthus.

Sarcostemma soJanoiJes apparently is a trailing plant forming dense mats (but

not rooting at the nodes) , in dry, rocky, or gravelly soil or on talus slopes. In more

favorable habitats it cUmbs into shrubs. It is reported that the herbage has an

onion-like odor when crushed, presumably like that of S. hirtellwm. The species
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Fig. 21. Distribution, gynostcgium, and leaf o£ S. .uj/awo/a^r?

ranges from southern Ecuador to northern Bolivia and has been collected in flower
from Fcbruar}' to April at altitudes from 6500 to 15000 feet.

.
,.'^''

« ''^
Vx "r^-^n ^,"'^"" ^'" ^''^''' ^ Chinchas, ca. 55 km. from Loja, Esphwsa

I2QI; Hac. Huaico-Pamba, ca. 5 5 km. S Loja, Espiiiosa 2303.
Peru, arequipa: Arequipa, Pennell 13195. cuzco: Paruro, Huanoquite, Vargas

234/; CuTco, Callchaca, Vargas 5507; Canchis, slopes of Slcuanl, Vargas 9829, Stafford
3SQ: Sicumo Hicken 39, type of P. obfusimcula Malme. lima: Huarochiri, valley ofRio Rimac, 81 km. E of Lima, CaodspccJ Gf Metcalf 30229; Huarochiri Matucana, Wcbcr-
baner 5257, Macbr.dc 2889, Macbride 6 Fcatbcrsione 208; Orroya near Lima. Kalcnborn
30 huancavel.ca: Angaraes, 3 km. W of Huanta, Stork Gf Horton 10809; Tayacala,Montaro Valley near La Mjorada, Webcrbauer 761O; Tayacaja, Montaro Valley below Cola

-

hzn^h^Webcrbaucr 6453. ^ima: Rio Blanco, M</c-^r/i, jo^2. moquegua: Carumas
Weberbaucr 72nH. '

Bolivia, cociiabamba: Tal von Sacaba, Sfehtbach 8726. la paz: near Sorara
Mandon 360.

'

19. Sarcostemma stipitatum (Lillo) R. Holm, comb. nov.

P/jjIibertia stipitata Lill o, in Physis 4:429. 1919. (T.: Lillo 2621 in Herb. Lil'ol).

Stems twining, glabrous or mlnutcly^riosuW^iiTIines decurrent from the
petioles; lateral branches relatively few. Leaves lanceolate, acuminate, cordate, the
lobes descending, 5.5-7.5 cm. long, 1.5-3.0 cm. wide, firmly membranaceous,
undulatc-crispate, essentially glabrous on both surfaces, the veins pilosulose, with
one or more glands on the midrib at the base; petiole 1.0-2.5 cm. long. Inflores-
cences racemiform, 4- to 8-flowered; peduncle 3.0-5.8 cm. long, minutely ap-
pressed -pilosulose; bracts linear, 0.2-0.3 cm. long; pedicels 0.7-1.1 ^,
minutely pilosulose. Calyx lobes narrowly lanceolate, 3.5 mm. long, apprc's'^ed'
pilosulosc on both surfaces; squamellac few or absent, alternate. Corolla urceolate-
campanulate, the tube 6 mm. long, the lobes bright brown, obtuse, 3 mm. long.

cm. Iong
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puberulent without, glabrous within. Gynostegium 3.5 mm. high, the column 1.5

mm. long. Anthers 1.5 mm. long, the apical appendage ovoid, slightly emarginate,

the poUinium-sacs clavate-oblongoid, somewhat flattened, with a sterile hyaline

region at the attachment of the translator arm, 0.75 mm. long, with narrowly

ellipsoid corpusculum; ring of the corona nearly obsolete; vesicles of the corona

oblate-spheroid, 1 mm. long. Ovaries 2 mm. long, glabrous, the styles well-

marked; stigma-head cylindrical, obscurely depressed apically. Follicles and seeds

unknown.

Sarcostemma sfip/fatum surely is the most distinctive species of the subg.

OxYSTELMA, with its urceolate corolla, greatly reduced corona vesicles, and polllnia

with a sterile, hyaUne region, yet, surprisingly enough, it has never been referred

to another genus. It is without obvious relationship to any other species to my

knowledge. Rather sharply localized in northern Argentina, it grows at altitudes

from 4500 to 5500 feet, and flowers from November to January.

Argentina, salta: La Candelarla, Cuesta del Unquillo, Schreiter 937^- tucumAn:

Tafi, La Hoyada, Ycnturi 1536; Quebrada del Durasnillo, Lillo 2621, Schreiter 8703;

Tafi, Cumbre del Siambon, Venturl 2821.

Fig. 22. Distribution of S. siilntatum (small dots), of S. lysimachioides (large dots)

stegium and leaf of S. lysimar/voides (upper figures), of S. stipitatum (lower figures).

Gyno-

20. Sarcostemma lysimachioides (Wedd.) R. Holm, comb, nov.

Lugoma lysimacJjhides Wcdd. Chlor. And. 2:49, /. 54- 1857. (T.: Weddell 4136 in

Herb. Parisl)

.

Philiberfia lysimachioides (Wedd.) T. Meyer in Descole, Gen. et Sp. PI. Arg. 2:177. 1944.

Stems prostrate, trailing from a short woody caudex, more or less articulate,

minutely appressed-pilosulose; lateral branches many on the old stems. Leaves

ovate, acute to obtuse, usually cordate, sometimes truncate or obtuse, 0.4-1.0 cm.

long, 0.3-0.6 cm. wide, subcoriaceous, revolutc, essentially glabrous on both sur-
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faces, the midrib puberulous, usually without glands at the base (rarely a very

few); petiole 0.2-0.4 cm. long. Inflorescences racemiform, 1- to 3-flowered;

peduncle 0.4-0.7 cm. long, minutely pilosulose; bracts linear, 0.1-0.2 cm. long;

pedicels 0.3-1.0 cm. long, appressed-pilosulose. Calyx lobes lanceolate to ob-

lanceolate, 4 mm. long, puberulent without, glabrous within; squamellae alternate,

3-5, upon a thickened pad. Corolla campanulate, the tube 5.5 mm. long, the

lobes deep orange to red, ovate, broadly obtuse, 5.5-6.0 mm. long, scatteringly

puberulent without, glabrous within. Gynosteglum 3 mm. high, the column 0.5

mm. long. Anthers 1.5 mm. long, the apical appendage deltoid, the polhnium-
sacs clavatc, 0.5 mm. long, with sagittate corpusculum; ring of the corona ob-

solete; vesicles of the corona ovoid, slightly constricted at their insertion upon the

column, 1 mm. long. Ovaries 2 mm. long, glabrous, the styles well-marked;

stigma-hcad conical, 2-apiculate, the apiculae flattened. Follicles fusiform, 1.9

cm. long, 0.3 cm. thick, minutely puberulent, finely striate; seeds unequally bi-

convex, 3 mm. long, 1.5 mm. wide, rugose on both surfaces, the margin entire;

coma about 0.8 cm. long.

A plant of pronounced alpine modification, S. lysimacbioides grows at heights

of 9000 to 14000 feet in the Andes of Peru, Bolivia, and Argentina. It is a

prostrate, perennial herb forming clumps among bunch grasses and shrubs. To
precisely which species of Sarcosfcvnna it is most closely related I am unable to

determine. The corolla and gynosteglum are reminiscent of S. solanoidcs, but the

fact that the corolla is adnatc to the column forms a clear distinction. This con-
dition otherwise is found only In S. andinum, yet despite the fact that the latter

and S. lysimacbloides were Included In the same segregate genus (Lugonia) in the

past, I feci that they arc only distantly related. Sarcostcmma lysimachioidcs has

been found in flower from November to February, and in fruit in April.

Peru, puno: Baja Isia del Lago Titicaca, Uexia 7789; Granja Salcedo, Canon of
Viscachani, Mexia 04261.

Bolivia, ayopaya: WedJcIl 4136, type of L. lysimachioidcs Wedd. chuquisaca:
Tomlna, Weddcll s. «., jSSj; Cinti, WeddcU 3938. cochabamba: Cochabamba, WcddcU
4.102; Ansaldo, Cardenas 22g2. la paz: La Paz, Buchticu 67; Omasuyos, Mandm 359.
tarija: about 45 km. NE of Villazon on Villa Montes, "^cst 8234; Escayache bei Tariia
Fiebrig 3033.

Argentina, jujuy: Tumbaya, Mula Muerta, CasfiUon 6665.

Section 2. pentacyphus (Schltr.) R. Holm, stat. nov.

Peniacyphus Schltr. In Engl. Bot. Jahrb. 37:605, fig. 3. 1906, as genus.

This section Includes two species in which the corolla tube is adnate to the

column and pubescent within, forming five hairy pouclies alternating with the

stamens. The column has deep grooves, and the large flowers have broadly obtuse
corolla lobes.
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KEY TO THE SPECIES

a. Leaves oblong-lanceolate, cordate; inflorescences racemiform, 2-flowcred;

corona segments undivided, depressed dorsally ---21. S. amtiniim

aa. Leaves obovate-elliptic, cuncate; inflorescences umbclliform, several-

flowered; corona segments bipartite 22. S. Lehmannii

21. Sarcostemma andinum (Ball) R. Holm, comb. nov.

Lugania andiua Ball, in Jour. Linn. Soc. Lond. 22:49. 1887. (T.: Ball s.n. in Herb.

Kew.l).

tacypfnis boUviensis Schltr. in En

Webevbauer IJQ in Herb. BeroL).

Bot. Tahrb. 37:605, fig. 3- 1906, ex char. (T-:

Stems twining, glabrous or pilosulose in lines decurrent from the petioles;

lateral brandies many. Leaves oblong-lanceolate, acute to mucronate, cordate, tbe

lobes descending, 1.5-5.0 cm. long, 0.6-2.4 cm. wide, membranaceous, glabrous

above, the veins pilosulose, with one or more glands on the midrib at the base,

appressed-pllosulose beneath; petiole 0.6-2.5 cm. long. Inflorescences racemiform,

consisting of two 1 -flowered cymules; peduncle 1-2 cm. long, minutely pilosulose;

bracts linear, minute; pedicels 0.5-1.5 cm. long, minutely puberulent. Calyx lobes

narrowly lanceolate, 8 mm. long, sparsely puberulent without, glabrous within,

ciliolate; squamellae absent. Corolla campanulate, green to yellow, the lobes with

a purple to dark red spot at the base, the tube 9.5 mm. long, glabrous without,

pilosulose within, adnate to the column directly below the anthers forming five

hairy pouches, each with a tuft of longer hairs borne upon a thickened pad at the

base, the lobes broadly ovate, obtuse, 9 mm. long, glabrous on both surfaces. Gyno-

steglum 7 mm. high, the column 4 mm. long, grooved between the stamens with

the margins of the groove produced and arrect. Anthers 1.5 mm. long, the apical

appendage oblong, mucronate, the poninium-sacs oblongoid, somewhat flattened,

0.75 mm. long, with ellipsoid-sagittate corpusculum; ring of the corona obsolete;

vesicles of the corona obovoid, depressed dorsally toward the apex, attenuate, 3

mm. long. Ovaries 4 mm. long, glabrous, the styles not well-marked; stigma-head

2-lobed. Follicles and seeds unknown.

Sarcostemma andinum has diverged markedly in a number of ways from the

general Oxystelma type. The corolla is adnate to the column along five lines

directly below the anthers; below the point of attachment the corolla tube is

pilosulose within, so that five hairy pouches arc formed. Exterior to these, the

corolla Is quite glabrous. The highly vernlcose gynosteglum is similarly extreme:

as in several species of the subg. Ceramanthus, the column is grooved or invagi-

nated directly below the anther wings, but In this case, the margins of the groove

are produced at an angle of about 45° to the column. Continuous with the anther

wings they. In effect, extend the latter the length of the column, down Into the

pouches, to the base of the corolla. Such modifications surely must adapt the

very

Th

and pollinia, preclude relating S. andinum to any other species in the family except

Lefymannii. Th
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a certain justification, as a representative of a monotypic genus. I see no ad-
vantage in maintaining monotypic genera for such plants, however. To include
them within another genus, separating them from the other species with appropriate

suhgeneric categories, at least indicates their affinities in a general way. Isolating

them in a family with no adequate system of tribes conveys nothing as to then-

relationships, morphological or otherwise, and makes identification Immeasurably
more difficult.

Sarcostemma aiulhium is a widcspreading vine, which grows in shady or open
situations, climbing over shrubs and trees. It has been collected at altitudes from
5500 to 13 000 feet; flowering specimens are dated from February to June.

ir*sVvv^t'

Fig. 23. Distribution, gynostegium, and leaf of S. aiiJhiiiw.

Peru, arequipa: Webcrbaucr 686o. huancavelica: Castrovirreina, ncir Cordoba,
Metcalf 302/4. lima: Huarochirl, valley of Rio Rimac, 50 km. E of Lima, GoodspeeJ
33090 i

Huarochiri, Infiernillo, GoodspecJ, Stork Sf Hortoii Il6o2; Huaros, Pcunell 14722-
Rio Blanco, KilUp ^ Smith 2170T, Macbride (3 Featherstone 725; Matucatia, MacbriJe
2951; near Lima, Kaleiibuni 30; Chicla, /. Ball s. n., type of L. aiidina Ball, moquf.gua:
Carumas, Weberbauer 72j8.

22. Sarcostemma Lehmannii (Schltr.) R. Holm, comb. nov.

Tetral>hysa Lebmaiiiin Schhr. in Eni^l hot. ]ihrh. 1>7:6\6. 1906, ex cliar. (T.: Lchnniin,
S516 inllerb.Bcrol).

Stems twining, more or less articulate, glabrous; lateral branches few. Leaves
obovate-elliptic, acute, cuneate, 9.5 cm. long, 4.0 cm. wide, coriaceous, glabrate,

with several glands on the midrib at the base; petiole 1.5 cm. long. Inflorescences

umbelliform, several-flowered; peduncle 2 cm. long, glabrous; bracts linear-lanceo-

late, 0.3-0.4 cm. long; pedicels 2.5 cm. long, glabrous. Calyx lobes obovate-
elliptic, 7 mm. long, glabrous on both surfaces; squamellae alternate, solitary.

Corolla campanulate, cream with reddish-purple spots within, the tube 7 mm. long,
glabrous without, pilosulose within, ndnate to the column directly below the
anthers forming five hairy pouches, the lobes broadly ovate, obtuse, 15 mm. long,
glabrous without, glabrous to minutely pilosulose within. Gynosteglum 7 mm.
high, the column 4 mm. long, grooved between the stamens (with the margins of
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the groove slightly produced) and directly below the corona vesicles,

mm. long, the apical appendage oblong, the pollinium-sacs oblongoid, somewhat

flattened, 0.5 mm. long, with ellipsoid corpusculum; ring of the corona obsolete;

vesicles of the corona bipartite, consisting of two somewhat flattened, ovate, at-

tenuate segments, joined toward the apex, exceeding the stIgma-head in length.

Ovaries 3 mm. long, glabrous, the styles not well-marked; stigma-head 2-lobed.

Follicles and seeds unknown.

Fig. 24. Leaf and gynostegium of S. Lehmantiii.

A most rare and distinctive species. I have not seen the type, but the descrip-

tion and figures of Schlechter leave no doubt as to Its identity with the single

subsequent collection available to me. The gynostegium Is highly vermcoje and

superficially similar to that of Sarcostemma andinum. In addition to ^^-the fi

rooves

five longitudinal clefts which divide the corona vesicles, and the column directly

below them, to the corolla. As I have Indicated In the discussion of the preceding

species, S. Lcbmaunii is probably most closely related to S. andinum. The evolu-

tion of the gynostegium may be pictured as Involving an extension of the dorsal

depression of the corona vesicles of the latter species, until it extends to the corolla.

The advantages of such an arrangement to the plant arc not In the least apparent,

however. If these forms are to be related to any group in the Asclepiadaceae, it

must surely be to Savcodcmma. I have merged them with that genus. Indicating

their divergence by sectional segregation, rather than let them drift among the

many other monotypic genera without obvious mooring.

Sarcostcwma Lehmannii has been collected in dense woods at altitudes of about

8000 feet, and was In flower In May and October.

Colombia, cauca: vicinity of Popayan, Leh,uann 8516, type of T. Lehmannii Schltr.,

not seen.

Ecuador, loja: between Tambo Cachlyacu, La Entrada, and Nudo de Sabanillas,

Steyermark J447 I.

Imperfectly Known Species

Sarcostemma Jacquwi Decne. in DC. Prodr. 8:542. 1844. Description inade-

quate, no type cited. ^11.
Sarcostemma trkhopctalum Alv. Silv., Fl. Serr. MInelr. 18. 1908. Publication

unavailable to me.
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1912.

Excluded Species

Vhllibcrtia anomaU T. S. Brandeg. in Univ. Calif. Publ. Bot. 4:277.
Blepharodon mucronatum (Schlecht.) Decne.

Lugonia micrantba Malmc, in Nova Acta Acad. Soc. Upsal. IV, 1^:115.

Aphanostelma micranthum (Malme) T. Meyer.
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FiSCHERIA scandens DC.
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1905.

18 87, splialm.
ci. 7:11.
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Pat'oni „. 507
peduncnlatum „ _ 512
pubescens _ 512
reflexum _ 519
refract lint 51

7

riparium 512
rolundifolium ._ , 507
Scboitii •_ ___" - 5 1

2

Seibertii .„_5 1

2

fomentellum _ 507
Torreyi _ ..527
vesiculare ._.___., 527

Glossonematinae (subtribe) 480
Gonolobcac 492 503
Gonolobus __ _ --492

Keramanthus ^ ..4 SO
Locbncra rosea .,..,_ .491

albiflora ..___ _. 543
afiomala _ 552
bicolor .-525

biloba _.._ _ 51

7

bojiariensis .__ _ 51

1

campanulafa „. 539
clausa __ 51 j

crassifolia _ 51 ]

crispa _ 522
cumauensis , 5 1

1

cuspidata „._, 511
cyuancboides

_ 528
var. subfruNcatum ___ 528

dumetorum _„_5 1

9

legans

Ervendbcrgii

exserta 521

525

519
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Tendlcri 5 ^ ^

flava 544

Gardner! 511

CiUicsii 540

V a r. albUia 541

var. gracilis 541

var. grafuliflora 541

var. ?;iirabi!is 541

var. parvicoronafa —541
var. pubescens 541

var. vcslita 541

- 540

540

541

gracilis —
grandiflora

f. alblda

beterophylla 523, 530

Jjirtella -- 532

hypoleuca -— 5 39

Lindeniana 519
___„.53

522, 530

532

linearis ^-.

var. beterophylla

var. hirtella —
longifolia 536

lurida 52 5

lysiinacbioidcs 547

obtusata 545

obtusinsc^da 545

odorata —— 520

Palmeri 511

pannosa — 507

Vavoni 507

picta 544

qnadriflora — 545

rejlexa 519

rcfracta 517

riparia 511

rotnndifolia -507

scandens 5 52

Schreitcri 541

solanoides 5 44

speciosa 53 9

splendcns 5 39

stellaris 536

stipitata 546

foment ella —— 507

Torreyi 527

undiilata -:— 522

varlifolia 545

lis 5 1

1

541
vtminaiis

f

.552
vioiacea — -^^

viridiflora

Weberbaueri 545

Phillbcrtia (section) 479, 482, 537, 538

Sarcostemma 480, 505

andinum ^
549

angustissimum 534, 535

apicnlafum 5 1

1

• 533arenanum ^^^

barbatuni — -- 51

1

bellicm 5 1

7

bicolor 52 5

bifidum 511

bilobum ^^^

ssp. bilobum -
51/

ssp. Lindenianum 517, 519

bilobum ^ 517

bonariense 511

Broivnei 511

campanulatum 53 8, 5^9

carpopbylloides 521

clausum -_ -^ 509, 511

crassifoUum 5 1

1

crispum ^'^'-

ciinianense — 511

citspidatum 511

cynanclioidcs - —- 5 1 6, 525

ssp. cyniinchoides 528

ssp! Hartvvegli 528, 530

cynanchoidcs cl. cynanchoidcs-

Hartwegii ^^^

cynanchoidcs 528

Dombeyaniim 5 1

1

Donianum -—540

clcgans 506, 525

esculentum ^^82, 537

flavum -
^^^

Gardneri 51

1

Gilliesii - - 538, 540

Glazlovii 511

elaucum ^^-^

1 521
gracile

^^^

grandiflorum 540

hasfatiun 545

hctcrophyllinn 522, 5 30

var. hirtcUnm 532

hirtellum -
53-

540

Jacquini
"^

Lehmannii 550

Lindenianum 519

lineare 511, 530

lobata 523

luridum —-— 52 5

lysimachioides 5 3 8, 547

marsnpiflorum 545

odoratum 520

pallidum 5 1

1

pannosum ——

-

^"'

pcduncjdatum 511

pubescens 511

qnadriflorum .—_— 545

riparium 51

1

rot iindifolium — 507

Schottii 511

solanoides —^53 8, 544



5 60 ANNALS OF THE MISSOURI BOTANICAL GARDEN

stipitatum
. .„. 546 ^in^inale 506

Sivartzianum 511 Sccamoncae (tribe) . 50}
tomcitcllum 507 Stapelia .. 492
Torrcyi ..„_527 Tcfrapbysa 48I, 505~5}7
cnchopetalum 551 Lehmanmi .... 550
umlulatum .....522 Tylophorcae (tribe) 503
Va.leae

53^^ 543 Zo.u,na ZaSU^^?
varnfolmm . 545 vjohcea ______ _...... 540



AMARAN
HISTORY

JONATHAN DEININGER SAUER »*

Since man first began digging, clearing, and burning the natural vegetative

mantle of the earth, certain plant groups have multiplied and spread as others

declined and retreated; they have thrived In the midst of the general destruction

as weedy followers or cultivated allies of civilization. In the great story of how

such plants and human civilizations have consorted, migrated, and evolved to-

gether on the earth, the amaranths have played a part which is of uncommon

ethnological and botanical interest.

For the ethnologist, the amaranths present problems of curiously widespread

and ancient culture traits. The plants are firmly entrenched in the rehgious and

economic lives of various Old and New World peoples as wild or cultivated grains,

pot-herbs, dye-plants, fetishes, and ornamentals. Insight into their culture history

should help in understanding the larger problem of the origin and diffusion of

cultivated plants.

For the botanist, the amaranths present a problem of strikingly contrasting

responses to man by different members of a single genus. Some species have re-

mained aloof as unobtrusive wild endemics. Others have moved uninvited Into

clearings and fields; with the unintentional help of man they have become aggres-

sive and widespread weeds. Still others have entered cultivation and become de-

liberately propagated wards of man. Insight into the unUke behavior of these

different amaranths should help in understanding the larger problem of changes In

character and distribution patterns of plants since the coming of man.

In spite of Its uncommon Interest, the story of the amaranths has remained

neglected and obscure. Perhaps this is partly because the problem cannot be

readily attacked either by a strictly ethnological or by a strictly taxonomic ap-

Th classification and

nomenclature of this group; he can make Httle headway until there is clearer

definition of the botanical entitles which have entered into culture history. The

taxonomlst is confronted by a dim and fragmentary picture of the relationships

of man to this group; he can make little headway until there Is clearer recognition

of the effects of artificial processes in the evolution and distribution of the botani-

cal entitles. A combined ethnological and botanical investigation would seem to

be the only way to escape from the dilemma.

In this paper these two complementary lines of approach will be tried on a

limited sector of the general problem. The full story of all the wild, weed, and

cultivated species of this genus Is much too massive a problem to be attacked here.

This paper will focus on the cultivated grain amaranths; even within this restricted

* An investigation carried out in the graduate laboratory of the Henry Shaw School of Botany of

Washington University and submitted as a thesis in partial fulfillment of the requirements for the

degree of Doctor of Philosophy at Washington University.

** Instructor In Botany, University of Wisconsin, Madison.
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group, it can make no more than a beginning.

The grain amaranths are an attractive starting point for several reasons. Of
all the amaranths, the grain species seem to have been most closely and most an-
ciently allied with man; they have left the deepest imprint on human cultures and
received in return the clearest marks of human selection and dispersal. A fund of
basic information on them has long been accumulating, both as historical records
and as herbarium collections. The few existing general statements of the story
have exploited only a small part of this fund and have made no attempt to com-
bine botanical .\nd ethnological evidence.
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I. History of Cultivation and Use

The imperfectly known culture history of the grain amaranths will be fol-

lowed in geographic sequence through four continents. The trail begins very
faintly among the Indians of the southwestern United States, becomes gradually

more distinct through northwestern Mexico as the great central Mexican strong-
hold of the crop Is approached, and gradually fades again in southern Mexico. A
small isolated center Is found In Guatemala, and a larger one in the Andes extending
from Peru through Bolivia into northwestern Argentina. On the other side of

the Pacific an indistinct trail runs from Manchuria through interior China to a

major center in the Himalayas and dis.appears gradually Into Afghanistan and

A
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Persia. There Is a small outpost In southern India and Ceylon. Finally, there are

vague traces of the crop in Africa.

UNITED STATES

The role of grain amaranths among the Indians of the United States is an un-

solved puzzle. The enormous literature on aboriginal cultures contains only a few

hints and fragments of information suggesting cultivation of the plants.

Caches of seeds identified as amaranths have turned up in various archaeologic

sites, such as Snaketown in Arizona (Castetter and Bell, 1942, p. 3 5) and th

Bluff-Dwellings of the Ozarks (Gilmore, 1931, p. 97). The Ozark material was

identified for Gilmore by Safford, who ventured no guess as to whether the

amaranth seeds were from cultivated plants (Jones, letter^). In his published

report on this material, Gilmore surmised that the plants were cultivated, but In

1936 In a letter to Edgar Anderson he wrote that this was doubtful. It is well

known that, In recent times and presumably in the past, a great many American

Indian tribes gathered wild amaranth seeds along with almost everything else fit to

eat in their regions. Unfortunately, the seeds of cultivated and wild amaranths

are often Indistinguishable, so that the prehistoric seed caches are Inconclusive as

evidence on the question of cultivation. Volney Jones informs me that all of the

archaeologic seed finds he has seen, Including the Snaketown material, are so small

that they probably represent wild plants.

There
Amarantljus leucocarpii

iL^F ^^r ^toiv ^^ ^ ^ ' ^^^ ^^ ^^ ^ — — J_

basis of plants grown at Harvard from a mixture of various seeds collected In

Arizona by J. W. Powell (Watson, 1875, p. 347). The only information ac-

companying the description was that the seeds were used by the Arizona Indians

for food. The seeds are light-colored and therefore almost certainly from a culti-

vated plant; I know of no example of a wild or weed amaranth with pale seeds.

Although Powell had traveled widely In the Southwest prior to 1875 he worked

mostly In northern Arizona, so it seems likely that he collected the seeds there.

They may have been grown by the Paiutes. Edward Palmer, a contemporary of

Powell, wrote (1878, p. 603) that the Paiutes regularly cultivated two species of

amaranth, one of which was A. Imcocarpus; they called the plants camoof, and

made a bread or mush from the meal. Some later writers made cryptic statements

that the Arizona Indians cultivated amaranths for seed (Watson, 18 80, p. 41;

Ullnc and Bray, 1894, p. 314), but gave no details.

Various of the southwestern Pueblo peoples still cultivate amaranths as dye

(J

leu

here.

^Complete names and addresses of persons providing unpublished data are cited in the List of

Sources at the end of the paper.
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MEXICO

Hernan Cortes, writing the second letter to his king on the conquest of Mexico,
recorded what may have been the first European contact with grain amaranths. He
wrote that the heathen idols of the Aztecs were made of a dough of various seeds^
milled and kneaded with the blood of human sacrifices (1520, p. 33). Cortes
attempted no identification of the seeds included in the recipe, but there is reason
to believe that grain amaranths were an essential ingredient.

It has been known for a long time that the ancient Mexicans made idols of a
dough called zoale and that this dough was made from the seeds of an important
crop plant called /Miuuhfli by the Indians and blcJo by the Spanish colonists. The
botanical identity of this crop remained a mystery until the 20th century. Gallatin
(1845, p. 117) mentioned the crop but was unable to imagine what it might have
been. He wrote: "I cannot discover what Is meant by guaflL It is interpreted
as being scnilla de hlcdo, but I am not aware of any other native grain than maize
having been an article of food of such general use, as the quantity mentioned seems
to mdicate." Payne (1892, 1:354) believed hiiauhfU was a cereal grass and called
It "wheat of Michoacan." Bourke (1892, p. 522) came to the bizarre conclusion
that buauhtli must have meant tule pollen. Finally, Urbina (1903 p 589) and
Safford (1917, p. 290) decided that JmanhtU was a grain amaranth and most later
mvestigators have agreed with them (Bukasov, 1930, p. 504; Matschat 193 5 p
26; Martinez, 1936, p. 24; Carl Sauer, 1936, p. 290; Caso, 1937, p. 46'; Nuttall^
1937, p. 19; notations by Nicolas Leon in 1938 edition of Sahagun, 3:338, 364;
Anderson and Barlow, 1943, p. 416; Hendrichs, 1945, 1:236).

PROBLEM OF BOTANICAL IDENTITY OF HUAUHTLI.

A few recent workers have dissented from the majority Interpretation and have
suggested that hiaiibfli was a grain chenopod (Emmart, 1940, p. 321; Hunzikcr
1943b, p. 319; Reed, 1944, p. 211). This possiblHty requires serioui considera-— At the present time, the Mexicans cultivate some chenopods which look so
much hke gram amaranths that the two are often confused by casual observers
Modern records of the two crops can usually be clearly separated on the basis of
V* J^ ^^ y^ ^"^ ^K L^ . ^ ^^ 1-w fm ^^ - W 4 ^

tion.

recent herbarium specimens, photographs, and trustworthy field observations. How-
Story

^
J -"- ..

—

^^^K. Aw«Yjii^ LIU. mill
ground of certain identification.

Many of the relevant modern records and practically all of the older accounts
were written by persons who knew little botany and used popular rather than
scientific names. Only one of the early accounts (Hernandez, ca. 1575c-^sce
App>e D) gave Latin generic names for httauhtlf; unfortunately, It

pi

written before the time when such names had a consistent and definite meaning
and in different passages Ijiiaiibfli was identified as both Atr
which suggest both chenopods and amaranths.

The occasional plant descriptions in the old accounts are almost useless In
Identification; some mentioned plant color, but both amaranths and chenopods
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may be green or reddish. The few references to seed color give a better clue.

Some of the chenopods and amaranths grown in Mexico today have dull whitish

seeds, but many of the chenopods have dull reddish seeds and many of the

amaranths have shiny black seeds. I know of no cultivated red-seeded amaranths

or black-seeded chenopods in Mexico. Sahagun (ca. 1570b—see Appendix—C)

reported ceremonial use of whitish, red, and black zoale or paste of bledo seed.

Pomar's report (1582—see Appendix—F) of two kinds of htiatibtli seed, one like

a flattened turnip seed and the other smaller and white, also suggests that both

chenopods and amaranths were involved. <

The best clues In the early Hteraturc to the identity of Jyiianhtli are the crude

drawings in two 16th century writings (Sahagun, ca. 1570a; Hernandez, ca.

1575b). Sahagun's drawings show definitely that he applied the name hnanbfli

or 'vajihtW to more than one kind of plant. Some with dentate leaves (pi. 10

A-B) appear to be chenopods; others with entire leaves (pi. 10 C-D) look much

more like amaranths. Hernandez used a single illustration, apparently of a cheno-

pod, but his text explains that he considered htiauhtli a general term for a group

of different plants, some used for grain, some for green vegetables, and some just

weeds (see Appendix—D).

The Indians themselves probably used the name hnatihtU for a variety of plants,

grown for different purposes. Some of the compound names may well have been

restricted to particular species. Xochikniauhtli (flower Iniauhtli) may have meant

a chenopod whose inflorescences were cooked in the bud stage as a green vegetable

as is commonly done In modern Mexico. NexhiiaiihtU (ash buatthtli), like the

common Spanish word for chenopods, cenizo, probably referred to the whitish

appearance of some chenopods. Tlapalhtiaubtli (red huatihtli) might have meant

either a red-seeded chenopod or a red-leaved amaranth; similar names are used

ambiguously for both plant and seed color by Mexicans at present. Michihnaubtli

(fish huatihtU) and tezcahtiatibtli (mirror hianhtli) probably referred to light-

and dark-seeded amaranths, respectively, the former with pale seeds like little fish

eggs, the latter with shiny black seeds.

Information on these specific plants would be required to determine which

were grown as grain crops. Unfortunately, the early accounts ordinarily used the

simple name hnanbtli with no prefix. Only micbibnaiibtliy which seems to have

been an amaranth (pi. 10 C), was definitely regarded as a grain crop (Her-

nandez, ca. 1575c—see Appendix—D; Pomar, 1582—see Appendix

—

F). Her-

nandez has a rather ambiguous statement which implies that the seeds of tlapal-

bnaiibflf and ncxbvanbtli were also used.

There is another approach to this question, beyond the direct but hardly

satisfactory Internal evidence of the historical records; that is by comparison of

the grain huatihtli picture with the distribution, uses and popular names of cheno-

pods and amaranths grown in Mexico today.

The chenopod enthusiasts rest their case primarily on the cultivated species,

Chenopodhim Nnffalliae and C. pneblense, which they regard as surviving relics of
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the once great grain crop (Emmart, 1940, p. 321; Hunziker, 1943b, pp, 319-322;

Reed, 1944, p. 21 1, 1950, p. 139) . It is assumed that a modern name, buauhzonfli,

sometimes reported for these plants, is derived from hiiauhtli (Robelo, 1904, p.

577). Actually hnaiihzontli may be a corruption of an entirely different word,

cuanhzontllj which can be found in various early and recent writings and which

I have often heard given to cultivated chcnopods in modern Mexico.

In any case, the great weakness of the argument for chenopods as the major

component of the ancient hiiauhtli crop is the poor correspondence between their

present distribution and uses and the historical record of grain huauhtli. Th
ranges of the two overlap, but the coincidence is scarcely impressive. Cultivated

chcnopods have been found in the Federal District, the states of Mexico, Guana-
juato, Michoacan, Puebla, Oaxaca, Vera Cruz, and Tamaulipas (Safford, 1918, p.

524; Reed, 1944, p. 211; collections by Kelly, Carl Saucr and myself). This range

excludes various states where hnaubtU was an important crop and includes three

states where the ancient grain crop was never reported.

The known uses of cvauhzontU bear little resemblance to the ancient uses of

grain htiauhtlL We shall see that Imauhtli grain was commonly prepared for use

simply by toasting. Powdered and stirred Into water, the seeds made a drink which

was considered delicious even by the early Spaniards. Mexican grain amaranths are

quite palatable when toasted, but all the cnanhzonfli seeds I have sampled have an

extremely nasty bitter taste, which is not improved by toasting. They probably

contain the same bitter substance present in the Andean Chenopodium quinoa.

Quinoa grain is considered inedible when raw and is prepared for use by long boil-

ing In many changes of water (Cook, 1904, p. 492). Chenopods arc ordinarily

cultivated in Mexico today not as grain crops but as green vegetables. The original

account of the species C. Nuttalliae (Safford, 1918) reported that the immature
tops of the plant were cut when in bud, dipped in batter, and fried. The only

cultivated chenopods cited by Reed (1944, p. 211; 1950, p. 141) were used in

exactly the same way. These plants have been collected by Isabel Kelly, Carl Sauer,

and myself at seven other places in Mexico and in all cases the use was identical.

There is one Mexican state in which the seeds of cuauhzontli are known to be

used as food. Hernandez X. wrote me that in Michoacan the seeds of C. Nuttalliae

are sometimes milled for tamales, although the plant is normally grown as a green

vegetable. West (1948, p. 42) reported that white, black, and red-seeded

amaranths are used as grain in Michoacan; all three arc planted and harvested

together and the seeds separated according to color only after threshing. Both the

black and red seeds are usually milled for tamales. West has permitted me to grow
his seed collections; of these the black and white seeds were all amaranths but
the single collection of red seeds turned out to be a chenopod. West worked in this

area in the dry season before planting time and had no chance to observe the plants,

but he believes that all the red-seeded "amaranths" may turn out to be chenopods.

Outside of Michoacan, grain chenopods seem to be unknown in Mexico today.
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In contrast, tKe present range and uses of grain amaranths are strikingly like

those of grain himihtli, and the case for amaranths is strengthened by the records

of popular names. It seems significant that the early writers consistently idenrified

grain hiMiJytli as bledo, the ordinary Spanish name for amaranths, rather than as

cenizo, the ordinary name for chenopods. For example, Sahagun (ca. 1570b, see

Appendix—C) wrote that JnianhtU was blcdo, but that it was similar to cenizo.

He identified only Imanhtli polocayo, whose seeds were used as a starvation food, as

Slight variants of the words Immihtli and zoale have persisted in a few

parts of Mexico as names for grain amaranths. In most of the country the name
cenizo.

hu

plant.- The various synonyms can be traced down through the historical records

as a continuous chain and finally tied to the present-day names of grain amaranths.

Th The indi-

vidual pieces of evidence are often ambiguous and fragmentary, hut they combine

to give a strong impression that most of the writers were recording a single great

grain crop, strikingly uniform in names and uses throughout its wide range. In

some areas, we can be reasonably certain that this crop was a grain amaranth, pure

and simple. In other areas, it may have been a complex of amaranths and cheno-

pods, mixed in names, cultivation, and use as they seem to be In Michoacan at

present. If so, the two plants have probably been so confounded that their stories

may never be disentangled, and we can only hope that the confusion is confined

to a fraction of the records. It seems almost Inconceivable that plants which have

left so faint a trace as the grain chenopods were more than a local and minor com-

ponent of the great Imanhtli crop.

HISTORY OF CEREMONIAL USE.

fre-Conquest.—i:\\t strange idols, great temples, and barbaric rituals of the

pre-Conquest Mexicans fascinated many of the early chroniclers, particularly the

priests. They gathered a wonderful amount of detailed information on heathen

ceremonies and wrote long descriptions which contain much information on cere-

monial plants.

One of the oldest and most copied documents on Aztec ritual is the so-called

'Ramirez Codex,' which describes the May festival honoring the war god,

Huitzilopochtli (Anonymous, ca. 1550, pp. 128-13 5). The festival was observed

throughout the empire, but the chief ceremony was at the temple pyramid in

Tenochtitlan, the capital. The whole city attended, all the state and temple of-

ficials dressed in ceremonial garlands, feathers, and colored robes, according to rank.

The intricate ritual involved dances, processions, singing, much noise of flutes,

shell-trumpets, and drums, and human sacrifices in greater number than on any

^HuaiihtU means nothing but fish eggs or insect eggs to most Mexicans at present. This two-fold

meaning, apparently based on the roe-like appearance of chenopod and amaranth seeds, can be found

in the earliest chronicles.
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Other day. The focus of all the activity was a huge idol of the god made of dough,
as large as the regular idol of wood. The temple maidens, two days before the
festival, had "milled a quantity of seed of bleJos together with toasted maize, and
after It was milled, kneaded it with honey, and made of that dough an idol." (See

Appendix

—

B). The idol was carried on a Ktter In a great procession through the

capital and the suburbs and then returned to the temple. At the close of the
ceren^.ony it was broken up, with other chunks of the same dough, and all the

pieces were consecrated as the bones and flesh of Hultzilopochtll. Tlie pieces

were handed out to the populace and were eaten in communion with reverence,

fear, and tears. On this day "it was a strictly observed rule in all the land that no
other food was to be eaten except that dough with honey of which the idol was
made. All those that participated were obliged to give a tithe of that seed of which
the idol was made."

One of the most magnificent of the early chronicles was written about 1570
by Sahagun. This Spanish Franciscan compiled a monumental record of the langu-
age, beliefs, and ancient customs of the Indians of central Mexico, drawn from
years of discussion and collaboration with groups of Indian Informants. Over and
over again Sahagun mentioned a ceremonial paste called zoale, or "tzoalli," made of
seeds of biccfus. Idols of zoale appeared In at least seven regularly scheduled cere-

monies and various irregular observances scattered through all seasons of the year
(see table i). Most of these rituals culminated in a ceremonial breaking and eating
of the idols.

Sahagun confirmed the 'Ramirez Codex' account of a great idol made of zoale

for the May festival to Hultzilopochtll, and described an almost identical cere-

mony in November:

"They took seeds of bIcJos and cleaned them very well, removing tlic chaff and eliminat-
ing other seeds whicli they called pctzicatl and iezcabuauhtJi, and they milled them care-
fully, and after having them milled, the flour being very fine, kneaded it into dough of which
was made the body of Iluitzilopochtii" (see Appendix

—

C).

Sahagun identified [wtzicatl as the black seed of a plant called qniUonilh, which
was sometimes cooked for greens. It and tezcaJmanbfli may both have been weed
amaranths (pi. 10 D-E). Oiiiltoiiilli is a common name for weed amaranths
ook This reference Is of

SIramparticular interest In suggesting that cultivated buaubtli, like most modern
amaranths, was pale-seeded and, therefore, readily distinguishable from the dark-

seeded weed amaranths. Sorting out the pale seeds from the dark seeds accidentally

mixed in during the harvest is still common practice.

2oale was not only used to make the idols of Hultzilopochtll but w as also fed

to slaves about to be sacrificed to that god. In a final midnight ceremony the

temple fire was put out and in the darkness each slave was given four mouthfuls
of a soup of zoale (see Appendix—C).
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February

March

April

May

June

July

August

September

October

November

December

January

Variable date

TABLE I

AZTEC FESTIVALS INVOLVING HUAUHTLI OR BLEDO,

ACCORDING TO SAHAGUN (CA. 1570)

Aztec montb Gods honored

1

2

3

4—ueytozoztli Chicomecoatl, goddess of crops

5—toxcatl

6

Huitzilopochtii (TIacauepan) , war god

7

8

9

10—xocotlhuctzi Xiuhtecutli, god of fire

11

12

13—tcpeilhultl Tlaloqucs, rain gods

14

1
5—panquetzaliztll Huitzilopochtii, war god

Tlaloqucs, rain gods

Xiuhtccutii, god of fire

Macuilxochitl (Xochipilli) , flower god

Omacatl, god of feasts

The fire god, Xiuhtecutll, was also honored by a formal and bloody ceremony,

that of xocotllmetzl This also involved an idol of zoale, with tortillas of bledo

seed on Its head, which was tossed down from a tree, with the people scrambling

for pieces (see Appendix—C). A slightly later chronicler, the Dominican friar

Duran, attributed this festival to a non-Aztec group, the Tcpanecs of Coyoacan:

"The day of their festival they made a bird of dough of bledo seed which we have

called izouUy, which dough perpetually served them for effigy of idols and flesh and bones

of their gods, that dough to be eaten afterward." (See Appendix—E).

Sahagun described another annual festival to the fire god in which amaranths

may have been used, that of izcallu All the women made tamales of hti<ivhtli, or

bnanbquihtl which they offered in the temple and in home ceremonies and also

placed on the graves of their dead (see Appendix—C). These ceremonial tamaks

may have been made from vegetative parts rather than seeds. Sahagun identified

buauhqnilitl as bledos eaten as cooked greens and illustrated the young seedlings

being gathered below a mature fmanhtli plant (pi. 10 F).
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vldual offerings when the weather required them (see Appendix—C) . In all these
rain rites, the centers of attention were anthropomorphic figures of the mountains
fashioned of zoale. Sometimes zoale was also made into votive tortillas and smeared

lakes. Pomar (1582, p. 15) reported
roots

similar offerings to the Tlalocs at Tczcoco.

In the festival of ueytozoztli, an idol of the crop goddess was made of zoale.
All the women presented ears of mnize to her for blessing and took them home to
keep for seed for the next year. She received offerings of maize, beans, and chia,
because "she was the creator and giver of those things that arc the sustenance of
human life" (see Appendix—C). This ritual Is strikingly hke one practiced by
the Tarascans in Michoacan, far beyond the limits of the Aztec empire (fig. 1).
The Tarascans too had an earth goddess who was considered the mother of all the
gods and the giver of grains and seeds (Anonymous, ca. 1540). For her festival
at T/intzuntzan, they made little figures of animals, called tuyceti, of bread of
hlcJos. When the Spaniards first came, the Tarascans called them gods and they
called their horses tuyccn (see Appendix—A).

Figures and offerings of zoale appeared again during the occasional festivals for
the god of flowers and the god of feasts. Some persons mixed the flour of bledo
seed with honey and meal of toasted corn for their offerings (see Appendix—C).

Finally, there was the new fire ceremony, held at the close of each 5 2 -year
calendar cycle. This rite Insured the return of the sun for another 52 years; other-
wise, the sun and earth would perish and horrible creatures would descend from
the sky to devour all the people. A slow procession of priests, dressed as gods,
marched to a particular hilltop, followed by an awed and silent multitude. There
the new fire was kindled in a midnight ceremony. Torches lighted from the flame
were carried by runners to all the waiting villages where people were gathered on
the hills and house-tops watching for the first glimpse of Hght in the distance.
When the torch-bearer arrived, everj'body reHt their fires, all of which had previ-
ously been put out. Their joyful celebration culminated in eating "tzoimtl, which
food C).
Many other accounts of pre-Conquest ceremonies mention use of Imatihtli or

bleJos (Duran, ca. 1580; see also Appendix—E; Acosta, 1591, p. 234; Torque-
mada, 1615, pp. 71-89; Serna, 1656, pp. 320-321, 357; Vetancurt, 1698, p. 86;
Bancroft, 1875, 3:323; Bourke, 1892, pp. 523-525; Safford, 1917, pp. 286-289;
Seler, 1927, p. 190; Bukasov, 1930, p. 149; Matschat, 1930, p. 26; Martinez, 1936,'

pp. 27-29). All these appear to be derived, directly or Indirectly, from th
'Ramirez Codex' or Sahagun and will not be discussed here.

Colonial Period.—After the Conquest, ceremonial use of zoale was undoubtedly
gradually suppressed by the church in its battle against heathenism and idolatry.
Stubborn resistance by at least a few of the Indians Is revealed by the writings of
two 17th century priests. In 1629 Ruiz de Alarcon bemoaned the continuance of
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idolatry In the Atenango district of Guerrero. His Indians persisted in making

offerings to the devil with the first fruits of the huaMi harvest; they milled

these seeds and kneaded the dough into little idols of zoale which they broke and

ate In what seemed to the Spaniards a satanical parody of holy commumon (see

Appendix-H) . Similar deviltry near Cumpahuacan in the Valley o Mexico was

revealed "by confessions of certain deUnquents" (Serna, 1656; see also Appendix

_T) In various pueblos some old men retained the office of starting the new

fire, and had preserved this great pre-Conquest ritual into the 17th century, com-

plete with offerings of "zoales, which is a seed of hledosr

Keccnt.-S\.on\y before 1900 Lumholtz (1902, 2:47-50) visited the remote

Hulchol village of Halokalita in the mountains of northern Jalisco and watched

these primitive Indians celebrate their greatest feast of the year. Although he did

not realize it, Lumholtz witnessed a ritual which was In some ways strangely hke

those practiced far off in central Mexico more than 300 years before:

"In front of the drum was spread a blanket and on this a 67/.--^".^.^^"]^;; ^H
deposited, shaped to represent anin^als, such

^^f^f-;"f^^Cted, and l^:V^lW

race is over.
>»

f

The festival culminated in a ceremonial race for life; as each runner finished.

he pierced a cake animal with a straw and handed it to one of the elders, who in

eating It secured health and life for all." Wd-vc was cultivated on a small scale

by the Hulchols and Lumholtz recognized it as a species of amaranth.
_

Farther south In Jalisco, where out-and-out pagan rituals have long since dis

appeared, grain amaranths have slipped Into Christian ritual. In the late 19th

century Edward Palmer visited an Indian village near Guadalajara and saw rosanes

„,ade of httle balls of amaranth dough, called ^^../." wrapped in

J- ^-j-

(Safford, 1917, p. 293). In 1947 at Tlajomulco, another village not far from

Guadalajara, we talked to a woman who was growing grain amaranths. She and

her friends were accustomed to toast and mill the seed to make dough which they

called zoale. They made the dough into little ceremonial cakes and rosaries for

something called the Feast of the Cat on December 8th.

The larascans of MIchoacan, who made tuycen of bledo seed in pre-Conquest

times, seldom use amaranths In ceremonies today, but in a few vll ages they make

special tamales and atoles of black amaranth flour mixed with black corn meal for

the maize planting and harvesting festivals (West, 1948, p. 42)

In the Lart of the old Aztec Empire, no tangible vestiges
f

the once enormous

ritual significance of huanhtli are known to remain. As will be discussed in the

n xt se^^Ion, the main modern use of grain amaranths In this region is for ac^uas,

little cakes of popped seed bound with syrup. These are in large P-^
^-f

--
merclal confections, but for some reason they become particularly abundant and

conspicuous on special saints' days.
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The story of ritua! use of hnauhtli shows more clearly than any other evidence
how deeply these plants were embedded in the memories and Hves of various Mexi-
can tnbcs. This IS only part of the complete picture; beneath the colorful
ntual usage lay a massive foundation of everyday practical use of the plants
This usage, not clearly the work of the devil, was largely ignored by the early
Spanish writers; fortunately, it was recorded by the Mexicans themselves. Some
of the Mexican hieroglyphic codices from before and after the Conquest are still
in existence. As their deciphering has progressed, there has been gradual realization
that they record not only rituals and myths, but also a great deal of historical fact
(Caso, 1949, p. 145).

Pre-Conquest.-Some of these records were exploited very early by the native
h.stonan Tezozomoc (ca. 1598). His history of the Aztecs before the Conquest
undoubtedly involves errors and fantasies, but Its credibility probably differs onlym degree from most ancient history. Tezozomoc described the centuries of tribal
wanderings down from the Northwest unril the final settlement at Tenochtitldn.
The tribe settled at many places and planted and harvested their crops, often re-
maining for many years until their god Huitzilopochtli bade them move on. Evenm the earliest legendary times, hnauhtli was among their crops; being light, the
seed was earned by the boys whenever the tribe migrated (see Appendix-G).When the tribe settled at Xaltocan, huaubtU was sown in beds in the lake, like
the floating gardens" at San Gregorlo Atlapulco in which amaranths are grown
today Acosta (1591, pp 303-304) recounted another Aztec legend from these

rly times: Huitzilopochtli helped the tribe pay a crushing tribute, including

Whe

hiciloi, to the king of Atzcapotzalco.

Tezozomoc narrated mostly events of the 15th century. ..... ,.,, ^,,,,,
conquered the Tepanecs of Coyoacan, the vanquished tribe ran up on a hill and
shouted down pleas for mercy, promising all sorts of tribute, including buaubtU
for your sustenance (see Apnendlx-G). During the reign of the first Mocte-

Axayacatl, both pale- and dark-seeded huaubtU was stocked in the imperial larde;and was given as a reward "with the other things pertaining to the necessities of
heir houses, to persons who had earned the gratitude of the emperor (Tezozomoc,

I U T '/''' '''^- "^"^ ^" '^' ^^"^"^' f^^^^"'^^^' -- stated to heone of the four food crops of the Matlazincas in the valley of Toluca and was sup-
plied as ood to a Mexican colony at Teloloapan in Guerrero by the neighboring
pueblos (sec Appendix—G).

s ^
i»g

A wealth of definite information on the Aztec Empire just before the Conquest

TriW • V "^""TT'
"''"" '"' ''-' '^"^""^ hieroglyphic 'Matricuh deTributos. From this document Bariow (1949) has mapped the provinces of theempire .ind summarized the tribute levied on each province. Huauhtli was collectedfrom all but three of the twenty provinces which contributed food staples Each
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of these seventeen provinces filled at least one granary with huauhtli every year,

and some were required to fill two. A single granary Is believed to have held about

10,000 bushels of seed (Gallatin, 1845, p. 117; Safford, 1917, p. 286; Bukasov,

1930, p. 149; Anderson and Barlow, 1943, p. 416). Thus the annual levy of

these tiny seeds added up to something like 200,000 bushels, a staggering total not

far exceeded by any foodstuff. Computed on the same basis, the maize tribute

was about 280,000 bushels and the bean tribute about 230,000 bushels. It Is

obvious from these figures that hnciuhHi was one of the great basic food crops of

the empire.

The provinces submitting huauhtli tribute cover the heart of the empire

(fig. lA). It may be significant that some provinces In the present states of

Puebla and Oaxaca contributed maize and beans but not huauhtli. No significance

can be attached to the absence of huauhtli In the tribute of the rest of the empire,

since the more distant provinces did not contribute basic foodstuffs of any kind.

Colonial Period.—Vor a long time after the Conquest, the Spanish chroniclers

seem to have completely ignored the more prosaic aspects of this great crop. Nunez

Cabeza de Vaca (1555, p. 513), who had made a fantastic journey through the

far northwest of Mexico In the 1530's, made a puzzling statement that "the coast

has no maize and they eat powder of bledo and of straw and of fish." This cryptic

remark has sometimes been taken as a reference to cultivated grain amaranths,

which have been reported from this general area In recent times. However, it

seems probable that In this particular passage Cabeza de Vaca was describing the

territory of the non-agricultural Seri tribes (Carl Sauer, 1932, pp. 16-17). If so,

the "powder of hlcdo" may have been made from wild amaranth seeds.

The first definite post-Conquest record of huauhtli as a crop and everyday

foodstuff was made by Sahagun. There is some evidence that Sahagun's original

manuscript contained an extensive account of cultivation and use by the Aztecs

of huauhtli and other crops. This section Is not included In any of the available

versions of the work. However, In another section Sahagun reports huauhtli among

the staple food crops of two non-Aztec peoples: the Matlatzlncas of Toluca and

the Tarascans of Mlchoacan (see Appendix—C).

Francisco Hernandez, contemporary of Sahagun and physician to the King of

Spain, spent several years In Mexico preparing a catalogue of Its natural history.

His completed manuscript has been lost, although modified abstracts of It prepared

by Ximcncz (Hernandez, ca. 1575a) and RecchI (Hernandez, ca. 1575b) are

preserved. Probably the most authentic version, quoted here, is that published

by Ortega (Hernandez, ca. 1575c) from the original rough draft, rediscovered in

the 18th century. Hernandez wrote that there were many kinds of plants called

huauJjtli, some wild, some carefully cultivated In the gardens of the Mexicans (see

Appendix—D). He mentions various long Indian names applied to particular

kinds, but makes no clear distinction between them other than coloration. Th

only use mentioned for most of the kinds was as boiled greens; some of these were

probably chenopods, as has already been mentioned. However, from the seeds of
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Fig. 1. Mexico: Localities and regions where grain amaranth cultivation is Indicated; enlarge-
ments of squares A and B on opposite page.
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Fie. lA. Enlargements of squares shown on fig. 1.
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a few kinds of huaubtli, the Mexicans prepared little balls and an atole which was
used as a very pleasant drinkj the atolc was made from the toasted and powdered
seed of red or varicolored Blitum, the Latin equivalent of bledo, mixed with water
and maguey syrup (see Appendix—D).

Shortly after Hernindez finished his work, the famous rdacioues began to
appear, in response to the royal inquiry of 1577. These documents often included,
among many other things, a listing of local crops. Only a limited number of these
rchaoncs have been published and arc available to me, but they show clearly that
h^iauhtli was still important over a large part of Mexico a half century after the
Conquest. HuauhtU or blcdo seed appeared repeatedly among the three or four
standard food crops of particular pueblos; at some it was described as an ancient
crop or one which they have "always" had (sec Appcndix-F). One mention of
seeds of ^'qniUtes^' probably also refers to grain amaranths; this corruption of an
old Nahua word for herbs in general was adopted by the Spanish very early as a
synonym for buanhtli (Hernandez, ca. 1575a, p. 235) and is a common name for
amaranths in modern Mexico.

Most of the rclucioncs merely confirm the persistence of the crop in the old
Iyi<anhfli tribute area (fig. 1), but two report bnanhtli cultivation far to the
southeast at Chila and Guauhtla, along the Puebla-Oaxaca border, and another
gives It as one of the two main crops at Xonotla, far off to the northeast, nearly on
the border of Vera Cruz (see Appendix—F). Another relacion of this same
period, unpublished but quoted by Carl Sauer (1948, p. 75), lists zoalc among the

J
reports

oo

m more detail the same uses described by
Hernandez: dark hnauhtli seeds were milled for a dough to be made into tortillas
or rolled mto little balls, which were wrapped in maize leaves and boiled; th.
whitish michibuaubtli seeds were used in the same way and also toasted and milled
for a sweet drink (Appendix—F),

Fifty years later, cultivated biiaubiU was observed around Atenango in Guer-
rero (Ruiz de Alarcon, 1629). Here again the seeds were made into little zoale

nto a drink (Appendix—H). Toward the
end of the century, Vetancurt ,1698, p. 45) wrote an apparently garbled and
secondary account in which amaranths, chcnopods, and salvias are confused. This
account mentions the same sort of uses and is of interest mainly because it contains
the first available mention of the name alcgria in connection with bmmbtlL

The final records available from the colonial period are from far off in north-
western Mexico. One document described the crops of the Jovas, who lived near
Sahuanpa in Sonora (Anonymous, ca. 1760). These Indians grew a plant, known
to them as coguct, to the Mexicans as zoale, which had a pale seed like qucUte (see
Appendix—K). The seeds were prepared for eating by submerging them In the
river in a basket and stamping on them under water until they burst; they were
then toasted, milled, and stirred into cold water to make a refreshing drink. The
other document is an unpublished manuscript on the isolated Tarahumare pueblo
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of Gueguachic in Chihuahua (Anonymous, 1777). These primitive Indians sowed

a seed resembling sesame which they called osuinni and the Mexicans called alcgria.

It was planted in August in the warm gorges and harvested in November. "Wh

toasted It pops and swells greatly, and Is of very good flavor." The popped seed

was eaten dry or milled and mixed with water for a drink (see Appendix—L).

Recent. In the 1890's the Mexican government sent out an agricultural

questionnaire, which, hke the royal inquiry of 1577, requested a listing of local

crops. A comparison of the replies to these two inquiries shows that the three

Intervening centuries brought many changes in Mexican crops, none more striking

than the decline of grain amaranths. The replies to the later inquiry cover a great

number of pueblos, including some where huanbfli was a major crop about 1580.

Although the crop lists are often quite long, not a single one mentions grain

amaranths (Republica Mexicana, Secrctaria de Fomento, 1893-1895).

Planting and use of huauhfU was one of the ancient practices which suffered

most heavily in the general disruption of Indian cultures. The very Importance

and ceremonial value attached to the plant in the old days worked against its sur-

vival by making It a symbol of paganism in the eyes of the church. The decline

of the crop was reflected by its increasing rarity In late colonial records; by early

post-colonial times It seems to have disappeared completely from written history.

In modern times, with the beginning of intensive botanical and ethnological

field work, grain amaranths have been rediscovered in many parts of Mexico.

Although reduced to an inconspicuous relic of the once great staple, the crop has

been conserved by a surprisingly large number of Mexican communities. Sizeable

fields of amaranths arc planted by only a few pueblos today; generally a few plants

are sown near the houses or scattered through the maize fields; often only a small

minority of the families still grow them.

A crop grown on such a small scale can easily escape notice, even In a fairly

careful field investigation. We occasionally found persons who had patches of

amaranths in pueblos where other inhabitants had said, and probably believed, that

none were being grown. Although the crop has undoubtedly disappeared in many

communities, It probably persists In many more than arc Indicated by the known

present distribution (fig. 1). On a trip through Mexico lasting only a few weeks,

found cultivated amaranths In several areas where they had not been previously

reported. Additional field investigation could be expected to round off and fill in

the distribution pattern. For example, it Is quite possible that there are spots of

aranth cultivation scattered along the almost unexplored western Sierra Madre,

. hich would hnk the apparently isolated northwestern centers to the main range.

However, there Is no reason to expect grain amaranths to turn up very far outside

the known range; most of the large blank areas on the map persist In spite of

traverses by persons Interested in the plants.

For convenience, the post-Colonial records will be discussed by states.

we

am
w
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/ Grain amaranths remain
more Important crop in this area, the heart of the old Aztec Empire, than in most
of the rest of Mexico. Some pueblos continue to make large-scale plantings, mostly
to supply the demand for the popped alcgrfa confections. Almost any kind of
amaranth seed will pop when toasted, but the kind grown in this region puflfs up
to an unusually large si/c, suggesting long selection for this character. The prac-
tice of using unmillcd popped seeds cannot be traced very far back with any
certainty, but the seeds have been toasted and presumably popped for as long as

there has been any record, so that selection for popping quality may be very
ancient.

Detailed accounts of techniques of cultivation and alegria manufacture in th
state of Mexico were prepared in the 1880's in response to a government request
(Granados, Nogueron, and Zarza, 1886). At that time the crop was grown ex-
tensively at Cocotitlan and Temamatla and on a small scale at Ayotzingo. Tlirec
different kinds of seed were distinguished: quitlacochc was small and black and
was regarded as an inferior wild kind; o]o <Je pdjciro was larger and pale; cacalma-
ccntlc was the largest and palest. The name cacafmaccntle is shared with a variety
of maize with especially large w^hlte kernels (Anderson, 1946, pp. 166-167). All
three were often mixed in sowing and harvesting.

Planting began with the start of the rainy season in late April or May. The
fields were prepared just as for maize, but instead of being planted along the
bottom of the plow furrow, the amaranth seed was sprinkled into a tiny furrow
drawn along the plow ridges with a stick, and was lightly covered with a broom.
The seedlings were thinned and the excess transplanted, leaving well-spaced pairs

of plants. As the plants grew, the earth was hilled up around them by repeated
plowing until the stems were covered to a depth of about 3 centimeters. Bloom
began in August, and in late October or November the seed-bearing tops wx>re cut
and piled in windrows in the fields to dry. After threshing with horses or by
beating with sticks, the seed was cleaned by a series of special screens.

The seed was sometimes milled for dough, but the main use was for commercial
alcgrla manufacture. The confections were made from December through May,
after which the weather became too damp for the sugar binder to hold the cakes
together. The seeds were moistened in a clay pot for a few hours and then spread
on a cloth until partly dry before they were toasted. The popped kernels were
mixed by hand with partly caramelized syrup and spread on a tule mat; the mix-
ture was then compacted "with the greatest violence" into a sheet about 8 centi-
meters thick, from which little squares were cut with wooden knives. These cakes
were sold locally or In the nearby city of Tezcoco.

More recently, the crop was reported a little to the west at Tulyehualco and
Milpa Alta (Martinez, 1925, p. 27; Bukasov, 1930, p. 149), and It is extensively
grown in this region to the present day (see pi. 11). Cultivation and alcgria
manufacture remain essentially as described in 18 86. However, at San Gregorio
Atlapulco the seed Is often sown in March in the lowland chiuampas, the so-called
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floating gardens; thus the plants are well started before the rains begin, when they

are transplanted to the upland fields. We were told that the crop is exhausting

to the soil and is usually heavily fertilized and rotated with maize. The seeds,

almost all pale, are made into alegrias in the individual households; the confections

arc peddled locally or in nearby towns.

Small-scale amaranth cultivation and alegria making are also carried on a little

farther north at Chiconcuac and Tultitlan (Kelly, letter) and Zumpango

(Hendrichs, letter), and also to the south and west of this region at Chimalacatlan,

Tejupiico, Tlatlaya, Tonatico, and Texcaltitlan (West and Weitlaner, letters). At

the last three places the seeds arc sometimes milled to make dough and atole,

Guerrero—Grain amaranths are still sown in the maize fields in the rough

mountain country of northern Guerrero, although their cultivation seems to he

declining (Hendrichs, 1945, 1:35). Hendrichs wrote me that it is his impression

that the custom of sowing a little alegria has persisted quite generally throughout

these mountains. He particularly remembers the plants at Xochitcpec and at

qtielites The mature

inflorescences are cut and threshed on mats; the seeds, mostly pale, are popped over

a carnal and milled In a special non-porous metate for afole (Hendrichs, 1945,

1:35).

The crop survives in other parts of the state also. Hernandez X. found a pale-

seeded amaranth in cultivation at Chilapa and collected seed which I have grown.

At Xochipala pale-seeded alegria is planted in the moist canyon bottoms and the

seed is ground and mixed with sweetening to make little balls (West, letter).

Weitlaner wrote me that he has unpubUshed records of alegria or bledo cultivation

at a dozen other Guerrero pueblos, two of which He well to the south of the old

huauhtli tribute area (fig. 1). At only a few of these places are the plants care-

fully cultivated; usually the plants are sown in the maize fields or in newly-cleared

ground; at Tlacotepec the plants are said to seed themselves. The seeds, mostly

pale but sometimes dark, are commonly toasted over the comal and milled for

atole; alegria confections, sometimes called palanquetas, are made here and there;

bledo seed is milled for tortillas at Atoyac.

Tlaxcala and Puebla—All of Tlaxcala and much of Puebla were independent of

the Aztec Empire and therefore excluded from the tribute Ust. However, the 16th

century reports of the plants at Gueyapa and Chila and their scattered present

distribution (fig. 1) suggest an old and once widespread crop.

In 1947 we saw cultivated amaranths at the Tlaxcalan village of San Miguel

del Milagro. Three plant color forms are distinguished but are not kept separate;

all are pale-seeded. January or February

protected from frost and are transplanted to unirrigated upland fields, either in

solid stands or mixed into the maize plantings. The seeds are harvested in Sep-

tember and made into the popped alegria confections, especially for the feast of

the patron saint, Michael, on September 29.
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In 1948 Hernandez X. collected a predominantly palc-secdcd amaranth culti-

vated for alcsr/a making at another Tlaxcalan pueblo, Snn Bernabe Amaxac; he
has observed cultivation at several other pueblos in the state (fig. 1).

In 1947, travelling south through Puebla, we heard the first rumor of grain

amaranths near Huaquechula; alcgri'a was said to be cultivated off in the hills at

a village called Santa Clara Tetla. Weitlaner has also heard that alcgria is grown
near Huaquechula; at a place called Santiago Tetla the seed is said to be accumu-
lated in quantity In large baskets and made into a confection, called palanqttetas,

with caramel syrup or bee honey.

Later wc found a few people growing pale-seeded alegrla for confection-making
at Acatlan; they said that the people of Tehuitzlngo also grew the plants. Th c

next year Carl Sauer obtained pale-seeded alcgria from plants cultivated atTeocuIz-
manalco In the northern part of the state.

Urf.vrtrrt—Alter the smgle 16th century report from Guauhtia, Oaxacan grain
amaranths seem to vanish from the record until Erwin (193 5, p. 661) noticed
the popped alegrla confections for sale In the markets of Oaxaca City. In 1947
we found the confections were still on sale in the city markets; they were made
locally from seed said to be brought from Ixtlan de Juarez and Zimatlan. Th
samples we obtained were mostly pale, but a few dark seeds were mixed in.

Wc could find no other trace of the plants on a traverse of the state, but a

suggestion that they may be scattered through some remoter areas is given by the
presence of amaranth cultivation and aU'grfa making at San Miquel Suchistepec
(Hernandez X., letter).

Michoacch—Ucrc In the old Tarascan Empire, the unrecorded story of grain
amaranths may have been much like it was in the better-known Aztec Empire.
We know that in the 16th century bnavbtli or blcdo seed was used ceremonially at

Tzmtzuntzan and was an important Tarascan food crop. After that the story Is

lost for centuries until the crop was rediscovered by modern field workers. In its

uses and distribution the present crop looks very much like a relic of something
more widespread and Important.

West (1948, p. 42) says: "The cultivation of amaranth is disappearing among
the Tarascans; it would probably die out rapidly If women did not constantly
remind men to plant it every year." He found that many pueblos which no longer
grow amaranths still use the seed, brought In from mountain villages.

Cultivation continues in quite a few Tarascan and mestizo villages (fig. 1).
Most of th We
has permitted me to grow; the only other recent records are from Cheran and

I looked for grain amaranths in
We

Tzintzuntzan In 1947, but could find only plants grown as greens or ornamentals.
The Tarascans distinguish varieties on the basis of seed color; they are mixed

(W:

P

West, 1948, p. 42). The seed
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are planted in small patches in the house-lot gardens or in the maize fields, par-

ticularly In spots where logs have been burned. Sowed in late May, the crop is

harvested in November and December; the grain is threshed from the cut in-

florescences in open spaces in the fields and stored in small pots (West, 1948,

p. 42).

The black seeds are sometimes ground with black maize for atole but are mostly

used in making famales, locally called chapafas. These are made from a mixture

of black blcclo seed, red chenopod seed, and blue or black maize flour; water and

sweetening arc added to make a dough, which is wrapped in maize husks and

cooked in a clay pot (Beals, 1946, p. 52; Rendon, 1947, p. 223; West, 1948, p.

42). Beals also saw chapatas made solely of black amaranth dough and brown

sugar; the raw paste was spread on banana leaves and eaten at festivals.

The white seeds are mostly popped on a comal and made into bolifas, sweet

confections commonly sold at fiestas, particularly in the mestizo towns (West,

1948, p. 42). Rendon (1947, p. 223) reports that these confections arc peddled

by the Indians, who make them from the produce of their own plants.

Jalisco—Tn 18 86 Edward Palmer found grain amaranths at Guadalajara and

collected herbarium specimens which are still available. The plants were culti-

vated alone or in the maize fields; the pale seeds were parched and sprinkled with

honey to make alcgr/as to be sold in the city market (Watson, 18 87, p. 446).

At a nearby Indian village, Palmer saw little balls, called ''snalc'\ made from

ground amaranth seed and brown sugar (Safford, 1917, p. 293). At about the

same time In a more remote part of northern Jalisco, Lumholtz observed small-

scale amaranth cultivation among the Huichols. There the plant and its pale

seeds were known as ^^wa-ve.'^ As we have already seen, the seeds were usually

eaten ceremonially, but they also served as ordinary food when maize was scarce

(Lumholtz, 1902, 2:48).

More recently grain amaranths have been reported from Tlajomulco, Tlaque-

paque, Zacoalco, (Bukasov, 193 0, p. 149), and from Tuxpan (Weitlaner, letter),

a town where zoaJe was a 16th century crop. In 1947 we saw small patches of

grain amaranths m house gardens at Tlajomulco. Sown when the rains begin in

May, they arc harvested in December. The inflorescences are cut, dried in the

sun for a few hours and then rubbed between the palms of the hands to free the

seeds, which are cleaned of chaff by blowing. The predominantly light-colored

seeds are toasted and milled to make zoale cakes; these cakes are primarily cere-

monial, as has been mentioned, and are of minor Importance as food.

Sonora, Cbifmahnaj SinaJoa—In 1891 Edward Palmer collected specimens of a

grain amaranth at Ymala; the plants were called bledos, the seeds ^^guaule.'* The

pale seeds were much used for food, particularly when maize was scarce, and the

plants were sown or allowed to seed themselves in the maize fields (Safford, 1917,

p. 292).

Some puzzling amaranths, perhaps representing a grain crop, were collected

by WisHzenus at the remote village of Cuslhuiriachic, Chihuahua, In 1846. For
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some reason, Engelmann planted seed of this collection at St. Louis a year later

from which he obtained an additional herbarium specimen. These collections are

accompanied by no data on habitat or use, but the plants are completely unlike

any of the known wild amaranths of this region and almost identical to Palmer's

grain amaranths from Ymala.

In the remote canyons of the Sierra Madre off to the west of Cusihuiriachic,

grain amaranths have recently been discovertd by Gentry (1942, p. 108). He
collected plant specimens at Guasarcmos and Quebrada de Manzana and sent me
viable seeds from Rancho Trigo (fig. 1). The plants are cultivated in the house

gardens of the Warihio Indians and a few plants are often seen around the houses

of the Mexicans (Gentry, letter). The pale seeds arc eaten whole or ground into

pinole^ which is mi
' J - ^ — -^ ^-^ — — — — ——

-

The Mexicans call the plants qnclifc or l/Iedo; the Warihios call them wcywi. Carl

Sauer recollects seeing large quantities of bledo or gnegui seed stored at Guirocoba,

the produce of plants cultivated by the Mayo Indians, neighbors of the Warihio.
All the names (oguigul, gtiegui, weywi, wd-ve) for this crop among the various

Indian tribes of northwestern Mexico are probably merely variants of a single name.

GUATEMALA

If there are any ancient records of grain amaranths in Guatemala, I have been
unable to find them. Even in recent literature, the only published reference to

the plants seems to be the single statement that around Coban the seeds of an
amaranth are mixed with brown sugar to make a confection (Standley and Steyer-

mark, 1946, p. 154). The crop is practically unknown to everybody except the

Indians who grow it. After travelling halfway across the country and questioning

not only Indian farmers but also professional botanists and ethnologists, I had
drawn a complete blank and was convinced there were no such plants in Guatemala.
Finally the ethnologist Rodas, a Quiche Indian himself, told me about cultivation

at San Martin Jilotcpcque. On the way out there, the bus driver, a part-time
farmer who had driven the route for years, assured me that nobody grew any such
plants in that area. When I pointed out some of the big gaudy red plants in the

maize fields along the road, he stopped the bus to get out and look at them, and
was astonished when the local people confirmed my strange notion that the seeds

were good to eat.
4

I saw grain amaranths at only three places, In the departments of Chimal-
tenango, Guatemala, and Alta Verapaz, and heard definite reports of cultivation

at only two other villages, both in Chimaltenango (fig. 2). Two amaranth speci-

mens from elsewhere In Alta Verapaz may well represent grain plants. They were
collected without information on uses, but belong to races ordinarily grown for
grain. One, with dark seeds, was found in a maize field at Cubilqultz by von
Tuerckhcim In 1903; the other with pale seeds was collected in an unspecified

habitat near Secanquim by Pittier in 1905.
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Fig. 2. Guatemala: Localities and regions where grain amaranth cultivation is indicated.
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Wherever I saw the plants, I was told that the crop was much more Important,

grown In entire fields, among the uncivilized Indians far off in some vague areas

of the back country. The plantings seen were on a very small scale and made by
only a fraction of the people in each village. They said that they grew large

quantities only as a catch crop when maize was scarce; usually a few plants were
grown In the house lots or in the maize fields. The seeds are often sown In a

new burning or In heavily manured ground and occasionally the plants are irrigated.

Sometimes the plants were simply allowed to seed themselves from year to year.

I talked to one Indian for quite a long time while he was chopping weeds and
hilhng his maize, and noticed that in several places he carefully avoided disturbing

some volunteer amaranths.

The plants arc generally called hlcdo in Spanish or some variant of fez in the

Maya dialects. Varieties are distinguished on the basis of plant and seed color, but
are not kept separate in cultivation.

The crop is planted at the start of the rainy season in April or May and Is

harvested gradually from September to January. Much of the seed is made into

popped confections, bound together with brown sugar syrup, just like the akgrias

of Mexico. In Guatemala, they are called nlguasy the Spanish name for chiggers,

perhaps because the seeds look like tiny insects (pi. 12B), The paler seeds pop
better and are preferred for vigita making, although some black seeds are usually

mixed in. Popping Is done In small batches in the huts of the farmers, using the

family comaL Sorghum seed is often popped by the same people to make a very

similar confection called alboroto^ and some hybrid confections include both
amaranth and sorghum. During the drier season, when the cakes do not fall

apart from the dampness, the people of San Martin Jilotepeque and San Juan
Sacatepcquez peddle mgiia^ and alborotos quite widely In the Antigua-Guatemala
City area. Lots of the people who told me that no grain amaranths were grown
in Guatemala had known about niguas all their lives, but they thought they were
made from sorghum, like alborotos.

In Coban cultivation Is extremely Inconspicuous and confections, called jaJcas,

are made only for home use. There the seeds are usually toasted and milled for

pinole.

In San Martin Jilotepeque and San Juan Sacatepcquez, in addition to making
nigimsy the people prepare the seed in various ways for home consumption.

Although they regard the seeds as healthful and nutritious, they seem to be rather

apologetic about these practices; maize obviously has more prestige value. They
make the seeds into a gruel or mill them for flour, which, with sugar added, is

baked into bread. More commonly, however, they soak the seeds in hot water and

grind them into dough for tortiUa^, alone or mixed with maize dough. White
hleJo seed is preferred for tortillas, but the black seeds are commonlv used, since

they are not acceptable for anything else.
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PERU AND BOLIVIA

Records of grain amaranths in European herbals are of little value in the case

of the North American races; they cannot be recognized in European botanical

Uteraturc until centuries after the Conquest (Thellung, 1914, p. 236). In con-

South

candatus by Linnaeus, entered Europe very early as an ornamental plant. It can

be traced through various late 16th century herbals (Thellung, 1914, p. 232),

usually with no place of origin specified, until Clusius assigned it to Peru. Clusius

apparently obtained some sort of evidence that the species was a South American

grain crop; he presents a good illustration of the plant labelled "Quinna, srve

Blitum ma]us Pcruamun" (1601. Lib. 4:81). Clusius assumed that this was the

same crop as the qninoa found in Ecuador by Pedro Cieza de Leon, which was un-

doubtedly a chenopod. This confusion Is natural, since the name quhwa has often

been used ambiguously for grain chcnopods and amaranths and is still applied to

both In parts of South America today. Linnaeus (1737, p. 443) cited Clusius m

describing the same species and agreed that it came from South America.

In contrast to Mexico, the historical record of grain amaranths in the Andes is

extremely poor. One reason may be that In western South America the activities

and settlements of the Spanish colonists were concentrated on the coast, rather

than in the highlands to which grain amaranths are almost invariably confined

Also, In the Andes grain amaranths may always have been a minor and localized

crop, easily overlooked or confused with the similar and much more abundant

grain chenopods.

The tremendous ceremonial role played by buajJjtli in the Aztec Empire was

taken over by maize in the Inca Empire. The Inca Feast of the Sun was in some

ways startlingly like the Aztec feast of Huitzilopochtll. It too was the greatest

feast of the year, held in the capital city with bloody sacrifices and colorful pro-

cessions of all the chiefs and dignitaries. Just as In Mexico, the temple maidens

on the night before the feast prepared a sacred bread, to be distributed and eaten

ceremonially, but in Cuzco the bread was of maize (Means, 1931, pp. 368-372).

chronicler Cobo (1653), there Is one record of grain

amaranth7in"colonial Peru. He distinguished bledos from quhwa and wrote that

red and white bledos were "very common food of the Indians, and in the city of

Guamanga (fig. 3) very pleasing candles are made of the seed of the white hledos

and sugar" (See Appendix

—

I).

Until the present century no further notice of this crop seems to have been

taken by anyone but the Indians. Finally Thellung (1914, p. 233) published a

report by Spegazzlni that the Chiriguano Indians around Tarija in Bohvia culti-

vited a white-seeded amaranth under the name of Inca-pachaqni, or Inca grain;

they ate the seeds as meal or grits. In 1915 O. F. Cook collected a pale-seeded

amaranth, called qnilmicha. In the Urubamba Valley of Peru near OUantaytambo.

Cook later wrote that quihnicha was grown as a seed crop In the temperate valleys

around OUantaytambo and that the seeds popped like Indian corn (1925, p. 3 6).
4

Jesuit
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Fig.
3. South America: Localities and regions where grain amaranth cultivation is indicated.
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houses quite widely tKrougK the department of Cuzco (Herrera, 1921, p. 74).

In recent years the crop has been observed by botanists In various parts^ of Pcr^i

and Bolivia. In Peru It is reported at Patds and Santiago de Chucho n ^
-"-be

Junin, at

d at
Castrovlrreina, Pampas, and La Mejorada in Huancavelica, at unspecified places in

Ayacucho and Apurimac, at Anta, Paruro, and Ayusbamba in Cuzco, - ^

Sandia in Puno (Herrera, 1940, p. 229; Hunziker, 1943b, pp. 3 3 8-3 39; \^
cber-

bauer 1945, p. 619; Pulgar Vidal, 1946, 1:115; Arevalo, Cardenas, and Rick, let-

ters)

'

In Bolivia the crop has recently been reported in Tarija where it was first

found by Spegazzini, and also in the department of Cochabamba (Hunziker, 1943b,

pp. 3 37-3 39). Cardenas and Cutler have supplied me with seed collections from

Sacaba and Angostura in Cochabamba.

Herrera beheved the plant was an important ancient, possibly pre-Inca crop of

the temperate valleys of Peru, which has decUned to a relic in recent times (1940

p 229) Pulgar Vidal (1946, 1:115) reported that it was an ancient widespread

crop of the highlands, "but it is unknown in the city markets, its consumption

being Umited to the small harvests that each person obtains from the fringes of

the maize fields." Other persons who have seen the crop in Peru agree that it is

grown only by the Indians in small plantings on the edges of the maize fields

(Weberbauer, 1945, p. 619; Rick, letter).

Cardenas gives a similar picture for BoUvia. He wrote me that the grain

amaranth "is becoming a very rare and odd foodstuff", and later (1949,_p. n5J

described it as an "autochthonous cultivated species on the road to extinction.
_

in Peru, the plants are not grown in pure stands, but are sown along the edges of

the maize fields.

Both the Peruvian and BoUvian plants used for grain are mostly pale-seeded,

but some dark seeds are usually mixed in. The seeds are prepared by toasting,

parching, or popping; they are commonly eaten alone, sometimes in milk or m

stews or mixed with other flour (Pulgar Vidal, 1946, 1:115; Arevalo, Cardenas,

Rick, letters).

The name quibuicba seems to be used only in the Cuzco area. Elsewhere in

Peru the plants are called achis, acbita, ckoito, coyo, or coimr, in Bolivia they are

called coimi, cuin^e, millmi or quinua millmi (Cook, 1925, p. ^9 ;^ Herrera, mO

p. 229; Hunziker, 1943b, pp. 331-339;
, ^, j , v

1946 1-115- Cardenas and Hawkes, 1948, p. 31; Arevalo, Cardenas, letters),

both 'countries, weed amaranths are given a different name than the gram crop,

usually some variant of jafaco.

As

Web
In

ARGENTINA

In an archaeologic site, believed to be pre-Columbian, at Pampa Grande in

the Argentine province of Salta, a funerary urn full of seeds was recently un-

earthed Mixed in with maize, bean, and chenopod seeds were a quantity of
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amaranth flowers and pale seeds, identified as A. caudatns by Hunziker (1943a)
Since th:s species is unknown in a wild state, this discovery is good evidence that
the crop is ancient in the northwestern Argentine.

Cultivation seems to have continued unnoticed by the outside world for many—- Finally, in 1897, Spegazzini visited the small Indian village of Amblayo
in the niountains of Salta province and was "presented with some excellent little
cakes which they said were prepared with Inca wheat of the locality." He took
home sonie of the yellowish seeds and planted them; they grew into amaranth
plants different from any known species, which he named A. eJulis (Spegazzini
1917, p. 163). Since then A. ednlh and the Andean A. caiulatm, both often
grown together, have been found repeatedly as grain crops in the four north-
western provinces of the Argentine: Jujuy, Salta, Tucuman, and Catamarca (see
fig. 3). Hunziker (1943b, pp. 325-339) gives a det.ailed summary of previous
Argentinian records together with much new Information from his own collections
The plants are usually called qvmoa or chaclion, but the Andean name cohm is
also used in the Argentine province of Jujuy.

The plants are cultivated only in small quantities, often in the maize fields,
and It has become rare to find even a few plants; "there is no doubt that the days
of A eduhs are numbered and that in a little while longer its cultivation will have
fallen into oblivion" (Hunziker, 1943b, pp. 328-329).

ASIA

AnclerH Hntory.~ln later sections of this paper, we shall see that the Asiatic
and American grain amaranths are very closely related and that there is reason to
beheve that the entire group must have been originally domesticated in America.
The question of how long they have been grown in the Orient is therefore of con-
sidcrabic interest.

The crop is scattered so widely through Asia and is so firmly entrenched among
remote peoples that it gives a powerful Impression of great antiquity in the area.
Many mvestigators, from De Candolle (1883, p. 357) and Hooker (1885, p 718)
down to Ames (1939, p. 39), Vavilov (Darhngton and Janaki-Ammal. 1945, p.
14), and Merrill (1950, pp. 16-17), have concluded that the crop has certainly
been cultivated in southern Asia from time immemorial and probably originated
there. ^

Unfortunately, there is little direct evidence available on the early story of
gram aniaranths in this area, and It seems unlikely that there will ever be much
more. The crop may always have been concentrated, as it is today, in inaccessible
highlands, most y unknown territory to the ancient Oriental writers and early
European travellers. The best hope of finding early records would seem to be In
India, where the crop is most widespread and important. So far as T know, no one
has ever looked in the old Hindu writings for records of these plants.

The ancient Chinese botanical sources have been carefully examined by Bret-
schneider. It is hardly to be expected that grain amaranths would be recorded in



1950]
SAUER GRAIN AMARANTHS 589

these sources, since one can search long and vamly for any mention of them in

modern botanical Uterature on China. Only one definite account of the crop m

modern China seems to have been published (Hu, 1948). Therefore it Is starthng

to find that Bretschnelder (1896, p. 405) presents what seems to be a clear ref-

erence to a grain amaranth in an ancient Chinese materia medica. This work,

written about 950 A. D. for the Prince of Shu, modern Szechwan, hsts six kinds

of bicn, a generic name for a group of related plants, mostly indigenous amaranths

cultivated as pot-herbs. Among these were two whose seeds were used in medicine;

one was called jcn (man) bic^, possibly because it grew tall and erect. We shaU

see that there Is a modern record of grain amaranths from the same area which

gives the same name.

R^^^„/ —Since early in the 18th century the grain amaranth species have been

collected repeatedly in many parts of Asia (Martyn, 1728, p. 6; Linnaeus, 1763.

p 1406; Miller, 1768, p. 17; Willdenow, 1798, pp. 29-37; and many later sources)

However, since these species have become widespread as cultivated ornamentals and

occasionally as pot-herbs, their presence does not necessarily indicate cultivation

for grain. Many of the collectors noted simply that the plants were cultivated,

and there is no way of knowing whether they had found a few ornamentals In an

food SucK

cryptic records are of little value for our present purposes, although they suggest

that the grain crop may be grown much more widely than the more definite records

prove

The first European to take an Interest In the Asiatic amaranths as a grain crop

seems to have been Francis Buchanan-Hamilton. In the wrly 19th century he

found the crop In two widely separated parts of India, the far south and the fringes

of the Himalaya.

South India am! Co /on—Buchanan-Hamilton named the white-seeded south

Indian grain amaranth A. frmnentaceus. He discovered it "on the hills between

the Mysore and Colmbatore countries, where the natives call it kiery and cultivate

it for the seed, which they convert Into flour and which forms a great part of their

subsistence" (Roxburgh, 1832, p. 609). Later Wight (1843, p. 720) wrote of

A frumentacem: "In Colmbatore, Salem, and Madura I have frequently met with

large fields of it, often on very steep slopes. The seed ground Into meal forms the

principal food of the wild inhabitants of these hills." Sykes (1838, p. 241) may

have been referring to the same plant and the same area when he listed, among the

crops of the Deccan, an amaranth called ra]geerah whose seeds were harvested in

December and eaten unmllled.

The crop has persisted In these hills Into the present century. In 1912 the

U S. Department of Agriculture received seeds of a grain amaranth from the

Mysore area (Safford, 1917, p. 297). Finally, Fisher (1921, p. 147) reported that

on the Analmalai Hills at elevations of 2,000 to 4,000 feet the hillmen cultivated a

1

grain amaranth called kira.
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Tl.cre are vague reports, with no details given, of cultivation of amaranths in
Ceylon for the grain, locally called lamlcsi (Hooker, 1885, p. 718; Church, 1886
p. 107i Trimcn, 1895, p. 396).

North /«^w-Buchanan-HamiIton gave the name Amaranthis Anardana to
the white-seeded plants he found cultivated in the fields of Nepal, Bhagalpore, and
Cosala, modem Oudh (Wallich, 1828, No. 6903; Madden, 1858, p. 118; Haines

V^^f -.f" ^^t^V,
^" ^'' """'" ^' '''° mentioned that one of the chief crops high in

the hdls of Kullu was a plant called cbuyd, which he had not seen but believed to
be a gram sorghum (Madden, 1858, p. 118). Madden believed that cbuyd and
anardana were one and the same thing, and that anardana was an incorrect render-
ing of au^ardana, as Buchanan-Hamilton once wrote it, meaning immortal grain.He had seen this tall crimson or yellow amaranth cultivated "all over the
Himalaya" under various local names, including ramdana, grain of the god Rama.
The names given this crop in different regions of the Himalaya are bewildcringly

ucrms appnea not only to grain amaranths but also to chenopods and the various
indigenous amaranths used as pot-herbs.

Later records show that grain amaranths are scattered widely across northern
India and the neighboring states. Occasionally they are grown in the plains regions
as an irrigated crop during the dry winter monsoon (Watt, 1908, p. 63; Bamber
1916, p. 3 14) Little precise Information is available on distribution of the crop
in the lowlands Kashyap (1936, p. 205) reports them around Lahore In the Pun-
jab. White-seeded specimens of species commonly grown for grain have been re-
ported in cultivation at Manbhum, Singbhum, and Sambalpur (Haines, 1922, pp.761-762), but the purpose for which they were grown was not stated. In these
plains areas the crop seems to be grown only on a very small scale along field
borders, and the grain has a minor use as one of the foods permitted Hindus on
their tast days.

Behind the plains. In the foothills and mountains of the Himalaya system
amaranths become an important field crop and a conspicuous feature of the land-
scape. They have been recorded repeatedly along the whole length of the Himalaya
from Kashmir to Bhutan. Important early collections of grain amaranth species
were made in Baltistnn, Hazara, Kashmir, and Ladak by the Schlagintweit Tibetan
expedition of 18 56. The available herbarium specimens bear no data on uses, but
Thellung reported that one of their collections, at least, was known to come from
plants cultivated for the seeds, which were ground Into meal (1914, p 243)
Subsequently, cultivation of amaranths as grain crops has been reported in Kashmir,'Chamba Sirmur, especially around Wa, in Bashahr. Tehri, Garhwal, Kumaon
specifically m the Bhotlya and Almora regions, in the mountain tracts of Oudh
and Bengal, and m Sikkim (Powell, 1868, p. 244; Watt, 1885, pp. 210-211-

98 p. 184; Colett, 1902, p. 411; Bamber, 1916. p. 314; Pant, 1935, p. 46;
83; Millen, letter). Wa

(1908,
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p. 63), but Stonor, who knows the area well, wrote me that he has never seen
amaranths cultivated for grain in the Burma hills or the outer Himalayas of Assam.

Tibetanized tribe.

bo

In Nepal there seems to have been no record of the crop since the time of
Buchanan-Hamilton and WaHkh until 1948, when Dr. Janaki-Ammal found
amaranths cultivated as a grain crop near Sirsagarhi in the Marku Valley. Sh,
obtained samples of both pale- and dark-seeded kinds, which I have been able to
grow.

Throughout the Himalaya, the crop is planted in unirrigated land at the begin-
ning of the rainy summer monsoon in May or June and is harvested from Septem-
ber on (Watt, 1885, pp. 211-212; Church, 1886, p. 107; Duthie, 1893, pp. 23-24;
Lawrence, 1895, p. 338; Watt, 1908, p. 63; Pant, 1935, p. 84; Millen, letter).
The amaranth is a favorite crop in newly burned and cleared jungle, as it is not
easily injured by wild pigs, bears, and deer (Watt, 1885, p. 211; Pant, 1935, p.
83). In the Valley of Kashmir, it is a relatively minor crop, as in the pliins, sown
in rows among the cotton fields or on the borders of the maize plots (Lawrence,
1895, p. 338). Around Tehri it is grown in little plots near the houses (Millen,
letter). It is planted more extensively as a regular field crop higher in the'

Himalaya, often at elevations up to 2500 or 3000 meters (Hooker, 1885, p. 718;

- -,- Pant (1935,
pp. 40-46, 84) gives a fascinating account of the precarious agriculture practiced
by the Mongoloid nomads around Milam on the Tibetan frontier of Kumaon.
The area is too high for permanent habitation. It is covered with six to twelve
feet of snow for over half the year and the growing season is only about four
months long. Crops are raised by primitive hoe cultivation in tiny steep plots
studded with glacial boulders; the boulders aid growth of the plants by storing
the sun's heat. The crops are always stunted, and often ruined by persistent mists
or avalanches; sometimes they are buried by early snows before they can be har-
vested. In spite of these tribulations, the people sow and usually reap barley.

Wat

buckwheat, and grain amaranths, sometimes at elevations of more than 3 500
meters.

The Himalayan plants, like the Latin American ones, are rich and variable in
color; their striking coloration is partly responsible for what little attention they
have received in the available hterature. Madden (1858, p. 118) was enthusiastic
about the brilliant crimson and rich yellow of the plants: "The effect of a moun-
tainside, terrace above terrace, covered with distinct fields of these colours, and
glowing under the rays of the afternoon sun, is gorgeous indeed." Lawrence (1895,
p. 3 3 8) described the amaranth as "the most beautiful of all the crops, with its
gold, coral, and crimson stalks and flowers." Gammie (1898, p. 184) wrote that
the amaranth, "with its ample red and yellow panicles, brightens the landscape, and
Its fields of vivid hue serve to mark the positions of widely scattered hamlets among
the valleys, miles away from the traveller's standpoint."
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Many of the writers give more space to the esthetics than to the uses of the

crop, particularly since the grain does not enter into commerce. "Visitors to the

hills of India are inclined to smile at people who live very largely upon these

minute seeds" (Watt, 1908, p. 63). Around Tehri the grain is popped and made

into a dough which is patted between the palms of the hands to make thin cakes

(Millen, letter). In Nepal the grain is roasted and eaten as balls like popcorn,

held together by sugar syrup (Janakl-Ammal, letter). There arc a few reports

that the seeds are parched, ground to flour, and eaten as a gruel with milk or water

(Watt, 1885, p. 210; Lawrence, 1895, p. 338; Pant, 1935, p. 46). Beyond that

there are only such general statements as: this grain is "one of the most important

sources of food to the hill tribes of India" (Watt, 188 5, p. 211).

Afghanistan and Pmw—Referring to western Afghanistan and the Khorasan

area of Persia, Atkinson (1891, p. 10) wrote:

"The amaranth, fuj-khariis, occurs only as a culcivated plant, usually seen thinly scattered

through melon and tobacco fields, both the red and yellow flowered varieties. I never met

with what I should consider a regular crop of the plant, but it occurred through telds

rather as if the natives held, in superstitious veneration, the necessity of growing a few of

these plants sparsely spread through their fields. The seed is eaten cooked."

China am! Manchuna—Shlu-yln'^ Hu (1948, pp. 32-34) wrote that an

amaranth is cultivated in western China:

as a supplementary crop in corn or cotton fields to fill in the spaces where young

plant's may have been destroyed by insects or along the margin of the field. The plant often

grows to a man's height and is thus called manly shien. The crop is harvested when the

leaves on the lower two thirds of the stem turn yellow. After the plants are gathered and

dried in the sun, they are threshed."

The seeds are known as ticn-shu-fze, or millet from heaven; they arc popped

and mixed with a hot sugar syrup made from fermented rice or millet grain. When

the mixture cools, it Is "cut into thin sUccs. This candy is crisp, puffy, sweet and

well flavored. On the Chinese New Year's Eve, In every farm-house quantities of

such candy are made." The Chinese characters on Miss Hu's illustration of manly

shicn are identical to those given for man hien in Szechwan in the 10th century

(Bretschneider, 1896, p. 405). Miss Hu did not specify the parts of western

China in which the crop is grown, but she suggested that I write M. C. Chang at

Chengtu for definite information. Chang informed me that grain amaranths are

not grown near Chengtu but in far-oflf mountain areas. He sent me samples of

light- and dark-seeded ficn-shu-tzc, grown at elevations of 2000 or 2500 meters

near Mowhsicn in northwestern Szechwan and Muping in Sikang.

The crop is probably also present to the southwest of Szechwan in Yiinnan;

amaranths are reported extensively cultivated on the upper Mekong above Welsl

and also around TaU (Handel-MazzettI, 1929, 7:162). The fields are said to

"appear generally red" from these plants. Although no mention of use is made, it

is hard to imagine such large-scale cultivation as anything but a grain crop. It is

conceivable that the crop may extend almost continuously through these poorly

known parts of interior Asia from Szechwan to the Himalaya.
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On tlie other side of Szechwan, the trail is not much clearer. Pale-seeded
forms of species ordinarily grown for grain have been collected In cultivation in
Kv/clchow and Hupeh, but with no data on use. Small-scale cultivation of
amaranths for their edible seeds has been noted in Honan and Hopch (Hsien-wu,
1935, p. 11; Beach, letter), but no details arc available.

These Indistinct traces of the crop, extending across so much of the Interior of
China, finally come to an end in Manchuria. A pale-seeded cultivated amaranth
belonging to a grain species was collected in the Hsiaoling area of southern Man-
churia by Dorsett In 1925. In northern Manchuria there is a definite account of
grain amaranth cultivation (Skvortzow, 1926. p. 15). The crop "is planted in
fields by the Chinese for tl^e sake of its small yellow or reddish seeds, which are
used In the preparation of Httle cakes."

AFRICA

Baker and Clarke (1909. p. 32) claim that amaranths are "cultivated through-
out warm Africa as a grain." This statement may be an exaggeration based partly
on simple records of occurrence of grain amaranth species. In Africa, just as in
Asia, some of these species have been widely diffused as garden ornamentals; oc-
casionally they are also cultivated as pot-herbs. I am unable to find any confirma-
tion of grain use of the plants in Africa, except for Dal/Iel's statement that in
Sierra Leone an Introduced amaranth "is said to be cultivated for the seed as food"
(1948, p. 36).

TT. Botanical Classification

So far, in tracing the culture history of the grain amaranths, the problem of
their botanical classification has been postponed and species identifications -Iven
in the literature have been deliberately Ignored. The Latin names given the plants
by different authors are bcwilderingly variable. They include, for the grain
amaranths of Arizona:

P

tco-
fU'xiis; for those of Mexico: cauJatiis, rrnenfus, hyhridiis, Iciicocarpiis, fr^

sl>crm,is, and pamrnlatus; for those of South America: caudatm, r^;;.s.'and
Iciicospermns; for tliose of Asia: Afiardan^, camJafus, ccIoshiJrs, cru e'fVll^', farina-
cciis, flavus, frnmciifaccus, hyhrhlm, hy[mchondriacm, pamcnUtm, sauguJnais,
slH-riosn^, and sfnrf7is; and for those of Africa: Alopeciiriis and cavdatiis. Con-
flicting identifications are not confined to older sources but continue in recent
literature and current herbarium determinations.

A little investigation of the published descriptions of these many "species"
Immediately reveals one important fact: all belong to a closely related group,
forming a relatively small section of the genus Amarautbns. This section, usually
called AMARANTHOTYPUS, is distinguished by having monoecious compound In-
florescences and 5-merous flowers with circumscisslle utricles (Dumorticr, 1827,
p. 19; Moquln-Tandon, 1849, p. 255; Thellung, 1914, p. 230). Beyond this single
fact, very little sense can be made of the classification of the grain amaranths from
a study of the Kteraturc. The section amaranthotypus is mitQmnd.nc. »,.-.„ ,•„
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tlie genus Amaranthm, for its labyrinth of disputed synonymy and controversial

taxonomy.

The confusion is mostly traceable to two factors: the wide dispersal of the

species and the subtlety of the differences between them. Their wide distribution

is not due solely to their spread as grain crops; the grain species and their close

relatives include most of the cosmopolitan ornamental and weed amaranths. Since

there has been nothing approaching an adequate general treatment of the genus

until the present centuiy, the naming of amaranths has been almost entirely in the

hands of persons working on local floras. It was inevitable that such widespread

species would receive different Latin names in different regions. The result has

been a rich heritage of problems in nomenclature.

The second factor responsible for the confused classification has created a much

more serious problem than the superfluous names. Species differences within the

section arc mostly quantitative and often easier to recognize than describe. Most

of the earlier species descriptions are excessively brief and waste their few words

on characters common to many species or such trivial characters as pigmentation.

Before the extreme importance of flower characters was realized, the damage had

been done. The species had been described and named, according to the rules, but

many were completely unrecognizable from the original descriptions. Since access

to many of the type specimens has been difficult or Impossible for most botanists,

;pec

Th
formidable project which no one has yet attempted. The closest approach was

made by Thellung In his treatment of Amarantbus for a flora of Europe (1914).

Thellung's work is an admirable piece of scholarship, based on careful herbarium

study, emphasizing microscopic flower cTiaracters, and on exhaustive bibliographic

research. Unfortunately, the purpose of the work required Thellung to concen-

trate his attention on the European flora, which has few native amaranth species.

He concluded that all the species of amaranthotypus present in Europe are

recent immigrants, none of which arrived before the 16th century. The specimens

he worked with consisted mostly of adventlve weeds and a jumble of cultivated

plants, often hybridized and usually of forgotten origin, which had been propa-

gated for generations in European gardens. Considering these fantastic handicaps,

Thellung's Insight Into the group was remarkable. His reduction of over forty

"species" of amaranthotypus to five and his detailed descriptions of the entities,

often based on re-examination of LInnaean types, represent great forward steps.

There have been two Important taxonomic works involving this group since

Thellung's work. Standley's treatment of the genus for the 'North American

Flora' (1917) is particularly useful for the North American endemic species; his

systematic treatment of the section amaranthotypus is little more than a simpli-

fication and modification of Thellung's treatment. Hunziker's morphological In-

vestigation of the grain amaranths (1943b), is also of considerable value, par-

ticularly for the South American crop plants, on which most of his work was done.
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The best hope for fuller understanding and more convincing classification
would seem to lie in a study of the entire section throughout its range. A start on
this ambitious project is attempted here.

METHOD OF INVESTIGATION
The procedure adopted was to put aside all the conflicting identifications, both

m puWishcd literature and on herbarium sheets, and make a fresh start by re-
examining individual specimens. Specimens of the cultivated grain amaranths were
mostly obtained by growing seed collections from many different sources in the
New and Old World. Half a dozen to a dozen plants were grown from each seed
sample m various greenhouse and outdoor plantings, both in Missouri and in Cali-
fornia. I was able to make some field collections of non-cultivated amaranths in
the United States, Mexico, and Guatemala. However, most of the wild and weed
amaranths examined, as well as a few of the grain amaranths, were obtained from
the collections of four herbaria: the U. S. National Herbarium, the Gray Her-
barium, the University of California Herbarium, and the Herbarium of the Mis-
souri Botanical Garden. Material examined from these institutions included their
complete collections of the section amaranthotypus from Latin America, Asia,
and Africa, and a sampling of their collections from the United States.' The
specimens examined are hstcd on pages 620-623. A limited amount of material
from Europe was examined, but is not included in the presentation, since the grain
species and their close relatives are present in Europe only as recent immigrants.

I had originally hoped that chromosome counts might be of some help in classi-
fication. The few published counts Indicate that there are two groups of speciesm the section amaranthotypus, one with a diploid chromosome number of 32
the other with 34 (Takagi, 1933, p. 556; Murray, 1938, p. 317). I prepared root-
tip sections of several species and obtained counts In the low 30's for all of them
In my preparations it was very difficult to obtain precise counts; the apparent num-
ber of chromosomes varied considerably between different cells of a single section
I suspect that other persons have had the same difficulty. For example, Takagi
reported a diploid number of 32 for A. camhtm; in 1948 Dr. Cardenas wrote me
that he had found the diploid number in both A. caiidatm and its wild relatives in
Bolivia to be 32, but in a later publication (Cardenas, 1949, p. 114) he reported
counts of 34 for these same species. I am not convinced that the reported vari-
ations in chromosome number actually exist. In any case, the numbers are too
difficult to determine in this group to be of much use in classification. It seemed
best to rely entirely on morphological characters, at least in this preliminary
attempt at classification.

Major attention was given to the morphology of the flowers, which were ex-
amined under a low-power dissecting microscope. There is always much variation
between flowers on an individual plant, so that characterization by examination of
one or a few flowers is unsafe. \Vlien a sufficiently large number of flowers is
examined, a single reasonably constant type can be distinguished, which appears
over and over agam among the many other Inconstant and non-repeating variants
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The abundance of flowers on an individual amaranth is one of the few consolations
.

in studying this generally unattractive plant.

Mature flowers of each specimen were scored for about two dozen different

Items, involving number, size, and shape of all parts. Exact scale drawings were

made of all specimens that appeared even slightly different from ones previously

drawn. By means of such sketches several characters which have not received

much previous attention are seen to be of distinct diagnostic value (see figs. 5

and 6).

An attempt was made to score macroscopic characters, particularly configura-

tion of the inflorescence, but these proved to be of little value in classification.

Such characters are difficult to measure or express objectively and are extremely

dependent on the age of the plant and on environmental variables,

When examination and scoring were completed, it was found that the great

majority of the available specimens could readily be sorted, on the basis of flower

characters alone, into a few reasonably homogeneous grotips. It then became

evident that the vague and largely subjectively appreciable differences in vege-

tative characters and inflorescence aspect fitted these groupings quite well.

Finally, an attempt was made to determine the correct names for the major

entities recognized; no attempt was made to give Latin names to the lesser entities.

Where type specimens arc not available, I have tried to do the least possible violence

to existing species concepts, particularly those of Thellung and Standley. Stand-

ley's numerous herbarium determinations are outstanding for their consistency

among the ruck of carelessly given names.

The following sections outline the distributions and the more distinctive char-

acteristics of the entities recognized. Unless otherwise stated, the geographic

distributions are based entirely on specimens examined. The grain species are con-

sidered first, followed by the closely related wild and weed species.

GRAIN SPECIES

The cultivated grain amaranth species are so very much alike, not only in

appearance but in many technical characters, that the prevailing confusion is not

at all surprising. All are coarse annual herbs with similar leaves and branching

habit, erect and tall, sometimes growing higher than a man. The obvious plant

and seed color differences, which have been used as varietal or even specific char-

acters by too many botanists, are of Httle taxonomic value. Aviarantbns cMis

plants apparently always lack red pigment and are always pale-seeded, but each of

the other three species has dark- and pale-seeded forms, and in plant color each

varies from deep red to bright green. These color characters seem to be freely

exchanged within an otherwise homogeneous population and are commonly highly

variable in a single seed lot.

All the grain amaranths characteristically have great compound inflorescences,

terminal on the main stem and side branches. Tlie basic units of the inflorescence

are little dichasial cymes, usually called glomerules, each ordinarily consisting of

an initial stamlnate flower and an indefinite number of pistillate flowers. The
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LEFT TO RIGHT;

Moture piitillate flower, with utnct«, three tepa!*,

ond bracf, two tepal» behmd the utricle

Omitted for grpoter simplicity. Circumtcisfile

dihlscenc* indicated by horlrontai line

acrott middle of utricle. Above line of

dehiictncft IS utricle cap, crowned by
three itjie-branchei.

Shortest {inner) tepol,

Longisl (outer) tepol.

Bract.
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A. LEUCOCARPUS, Comrron Roce

A. LCUCOCARPUS, Arizona Race

Drawn from J.D, Sauer M93-G.

A. LEUCOCARPUS, Afcerrant Roce

Drown frcm J.W. Powell s.n , type of the species Drown from J.D. Sauer 1355-E,

A, CfiUENTUS, Commoft Race A. CRUENTUS, Meilcari Roce

Drawn Irom JO Souer I3II-A. Drown from Edward Palmer 1719.

A. CAUDATUS A. EDULIS

Drown from JD.Souer 1233-F. Drown from A.T. Hunxiker 2127.

Fig. 5. Grain amaranth species. Scale dra-ft^ings of pistillate flowers

glomcrulcs arc crowded on a leafless axis to form complex inflorescences, teclinically

thyrses, which are generally called spikes. When grown under unfavorable day-

length conditions, the plants begin to bloom when only a couple of inches high
and manage to produce only a simple small terminal spike. When grown under
proper day-length conditions, all of the grain species arc capable of putting forth

a huge inflorescence, with a large terminal spike and fifty or a hundred lateral

spikes, which may themselves bear branch spikes.

In all the grain species eacli flower Is subtended by a sharp-pointed bract (fig.

5) ; the perianth consists of five free tepals; the male flowers characteristically have
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five stamens, the female a single circumsclssile utricle. Within this common frame-

work, the following entitles can be recognized.

Atnaranthus leticocarpus S. "Wats.

This species was originally described by Watson (1875, p. 347) on the basis

of plants grown from a single seed lot, obtained in Arizona by J. W. Powell. So

far as 1 know, the species has not subsequently been collected in Arizona, but very

similar plants have been widely collected elsewhere, particularly in Mexico. As

defined here, the species is divided into races, with the type collection of the species

assigned to the Arizona race. The more common and widespread race differs

slightly from Watson's type, but includes Mexican specimens identified as A. Icuco-

son himself (1887, p. 446). The species name was poorly chosen,
pus by Wa

fru

Wat......on's attention. He later (1887, p. 446) attempted to change the

name to A. lencospcrmm, but under the rules this later synonym is illegitimate.

In published works, A. Icncocarpus is commonly reduced to a variety or

synonym of either A. caudatus L. or A. hyhridns L. Herbarium specimens of this

group are commonly identified as either A. pankiilafm L. or A. hypochondriacm

L. There are morphological and geographical arguments against identifying the

Watso However,

!>

some other early name. For example, Wight's illustration (1843, p. 720) of

/

P
W

epithet, as it is the only one in common use which can definitely be tied to this

distinctive group of amaranths.

ComvTon Race of A. Icucocarpnx.—This race is perhaps more widespread and

important as a grain crop than any other amaranth and also includes one of the

common ornamental forms, sometimes known as Prince's Feather.

As a grain crop its known distribution includes many places In Mexico:

Guasaremos and Rancho Trigo in Chihuahua (see fig. 1), Quebrada de Manzana

in Sinaloa, Guadalajara and Tlajomulco in Jalisco, Tercmcndo and Opopeo in

Michoacan, San Gregorio Atlapulco and nearby villages in the Distrlto Federal,

Amaxac and San Miguel del Milagro in Tlaxcala, Teocuizmanalco in Pucbla,

Chilapa In Guerrero, and Ixtlan de Juarez In Oaxaca. The specimen from Secanqulm

In Guatemala, previously mentioned as probably representing a grain crop, also

belongs to this race. In Asia the race has been collected in Iran and Afghanistan;

in many regions of the Himalaya: Baltistan, Hazora, Kashmir, Ladak, Chamba,

Bashahr, Sirmur, Garhwal, Kumaon (labelled A. Anardaua), Nepal, and Sikkim;

in various provinces of China: Sikang, Yunnan, Kweichow, Szechwan, Flupeh,

Kiangsu, and Shantung; and in Manchuria. Many of these Asiatic specimens bear

the simple notation "cultivated" or "crop" but almost none are accompanied by

any information on the purpose for which they are grown. Only the specimens

crrnwn frnm sped coUccted for me In Nepal by Dr. Janakl-Ammal are positively
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identified as a grain crop. However, the distribution pattern of this race in Asia
coincides strikingly well with the area of grain amaranth cultivation reported in

the literature.

As an ornamental the race is widely grown in Europe and tl^.e United States.

The only available African specimen is from Morocco and may represent an orna-
mental brought from Europe.

Outside of cultivation, the race has been collected only as an infrequent escape

at widely scattered places in the United States, Mexico, Asia, and Europe.

The mature inflorescences of this race are remarkable among the cultivated

amaranths for their stiff appearance (pi. 13 A). Both terminal and lateral spikes

are usually long and thick and often erect. The bracts arc especially large and
long-pointed, giving the inflorescence a prickly appearance. The tepals also arc

longer than in the other grain amaranths, slightly recurved, and usually acute-
tipped (fig. 5). The utricle cap is large and slopes gradually to the extremely
thick bases of the recurved style-branches, which usually meet in a sharp cleft.

The Mexican populations are overwhelmingly pale-seeded, although several 1

a small proportion of dark-seeded forms mixed in. In the Asiatic collections dark-
seeded plants are more numerous but still in the minority. The plants grown as

ornamentals In Europe and the United States seem to be invariably dark-seeded.

There is minor but definite variation in flower characters within and between
many of the Mexican collections. Some members of the Oaxaca and Guerrero
collections show some resemblances to the Mexican race of A. nnenfus, described

below. All of the United States and Old World collections examined are virtually

identical in flower characters and are exactly hke some of the Mexican plants.

Arizona Race of A. Icucocarlms.—This race is known only from the single

19th-century seed collection from some mysterious Arizona Indian tribe. All the

available specimens were grown at the botanical garden of Harvard University.

The vegetative characters and inflorescence aspect (pi. 13B) of the plants were
probably marked by this exotic environment. The less plastic flower characters

are very similar to those of the preceding race, except that the parts are all notice-
ably smaller and the style-branches less thick (fig. 5). The three available speci-

mens are all palc-seeded.

Aberrant Race of A. Iciicoccnpiis.—One of the Mexican grain amaranths is

quite unlike any recognized species. It seems best not to give it a Latin name until

it is more adequately collected and understood. It is placed here provisionally,

since it is grown within the range of A. Icucocarpns and may be nothing more than
a cross between it and some other very dissimilar species. This race is known only
from Dr. West's collection from Los Reyes in Michoacan, where it is cultivated

as a grain crop.

The inflorescences (pi. 13C) are much like those of the common race of A.
lc?icocarpi!s, but the flowers are completely different. The^stamen and tepal num-
bers vary between 4 and 5 in an individual inflorescence. The bracts have a narrow
lamina and an extremely long point, while the tepals are greatly reduced in size
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and often without visible nerves. The utricle cap is very rugose and flattened and

the style-branches are extremely short.

There is only minor variation between the half dozen plants of West's seed

collection that I have grown. All are dark-seeded.

Amaranthm. crncntus L.

Linnaeus described this species from Chinese plants (1759, 2:1269). His

ambiguous description was clarified by Thellung (1914, p. 243) after re-examma-

tion of Linnneus' material. There can be little doubt that the species under con-

sideration here is the same as Linnaeus' A. cmeutm. The plants included here

which were determined bv Standlcy are consistently labelled A. crucntns. Never-

theless, other taxonomists have given this species a variety of other names in her-

baria; many of the Asiatic specimens have been labelled A. jiamctilufm L., a name

reduced to synonymy with A. crneutm by Thellung and Standley.

Common Race of A. rr»r«^«5.—This group Is known as a grain crop only at

three places in Guatemala: San Martin Jilotepequc, San Juan Sacatepequcz, and

Coban. The specimen previously mentioned as collected in a maize field at Cubil-

qultz, which may have been grown for grain, also belongs here.

As an ornamental the race is cultivated over much of the world and is oc-

casionally collected as an escape at widely-scattered places. Specimens have been

examined from a few places In the United States all the way from Massachusetts

and South Carolina to California; the states of Puebla, Vera Cruz, and Oaxaca m

Mexico; British Honduras, Guatemala, El Salvador, Nicaragua, Panama, Porto

Rico Haiti, the Dominican Republic, Barbados; the departments of Atlantico,

Anti6quia, Cauca, and Cundinamarca In Colombia; Ecuador; Menda in

Venezuela; the states of Pcrnambuco, Mlnas Geraes, and Sao Paulo m Brazil;

Hawaii, the Fiji Islands, New Guinea, Sumatra, British North Borneo; the islands

of Mindanao, Mlndoro, and Luzon In the Philippines; Japan; the provinces of

Kiangsu, Anhwel, and Cheklang In China; Annam In Indo-Chlna; Kenya and

Uganda In British East Africa; and CoquIlhatvlUe in the Belgian Congo.

The Inflorescences of this race are much more lax and usually more slender

than those of A. Icucocarjyics (see pi. 13D). Though the slender bract points ex-

tend well bevond the lamlnas, the bracts are very small, so that the inflorescence

has a soft appearance. The tepals are characteristically much shorter and slightly

less acute than in A. leiicocarlms and they arc not recurved. The utricle cap is

unique among all the amaranth species I have seen, being contracted into a narrow

tower below the bases of the style-branches; the style-branches are slender and

cr£ct ft

Except for some variation In tepal length, most noticeable In the Central

American specimens, this race is very homogeneous. The Guatemalan grain speci-

mens are both pale- and dark-seeded. In about equal proportions. All the other

specimens are dark-seeded.

Mexican Race of A. crucntns.—rWis group has a curiously scattered distribu-

tion in Mexico: Acatlan in Puebla, ZimatUn in Oaxaca, Ymala In Slnaloa, and
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Cusihuiriachic in Chihuahua. It Is known to be a cultivated grain crop at all

these places except Cusihuiridchic, where it was collected without data. An
amaranth very closely related to this group is cultivated by the Pueblo peoples of
the southwestern United States as a dye plant (J. Sauer, in press)

.

In inflorescence (pi. HA) and most flower characters this race is very close to
the common race of A. cruenhis. It differs mainly in the shape of the utricle cap,
which appears to be intermediate between A. crncnfus and A. leucocarpus or A.
hybvhlm. All the grain specimens arc pa!c-seeded; the specimen from Cusihuiriachic
and the Pueblo dye plants are dark-seeded.

Amarantlms caudafus L.

As mentioned in the discussion of grain amaranth cultivation in South America,
this species was originally described from Peru. Thanks to the strikingly long and
drooping tail-like inflorescence, which gives the species its name, the species has
been more consistently recognized than most of the others. Nevertheless, speci-
mens of A. cam!atus are often mislabelled in herbaria, and at least one later

'/

P
given by Hochstcttcr to a group of specimens collected in Abyssinia, which he
apparently believed represented an endemic African species. All the collections
cited in the original description of A. Alo[iccurm (Braun and Bouche, 1872) have
been examined and found to be indistinguishable from South American collections
of A. cane!aim.

This is the second of the great grain amaranth species; it is grown as a crop in

Specimens known to represent the grain
crop are available from several Andean places: La Mejorada, Ollantaytambo, and
Cu7co in Peru; Sacaba, Angostura, and Tarija in Bolivia; San Carlos in Argentina.

World

pus, most of the Old World
cultivated, but almost none are accompanied by any data on the reason for culti-

Janak

A. leucocarpm. The known distribution of the species in Asia is strikingly like

7
Specimens are available from Afghanistan, Baltistan, Ladak, Kumaon, and Nepal in
the Himalaya; Yunnan and Szechwan provinces in China; and Manchuria. Th.
published records of grain amaranth cultivation in Africa identify the plants as
A.camlutus or A. Ahpecurvs. The species has been collected not only in Abys-
sinia, where it is apparently ruderal, but also in the Sudan and the Belgian Congo.
None of the available specimens bear any data on use of the plants.

The species includes the familiar ornamental Love-lies-bleeding, grown in many
parts of the world and infrequently collected as an escape.

The inflorescences are quite distinctive in that they usually have an extremely
long, thick, trailing terminal spike. The individual glomerules become quite large
and are relatively far apart, giving the spikes a peculiar knobby appearance. Th.
"tail" is most conspicuous in the ornamental forms, which commonly have only I
few lateral spikes. Many of the South American grain specimens also have the
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long "tail" with few lateral spikes (pi. HB), but others have an inflorescence

more like that of A. cmcntm, with a relatively inconspicuous termmal spike and

many lax lateral spikes.
, . , i i,

•

The bracts are usually fairly short and the laminas have broader bases than m

the preceding species. The tepals are very broad toward the tips often overlap-

ping, and are strongly recurved. Even the outer tepals are somewhat obovate and

the inner are definitely spatulate with a narrow claw. The inner tepals are obtuse-

tipped or even emarginate. The style-branches are recurved, as In A leucorarpus

but they arc usually less thick and meet in a saddle rather than a cle t. The South

American grain specimens are predominantly pale-seeded, but there are some

reddish-seeded and some dark-seeded plants in most of the collections The other

specimens are mostly reddish-seeded, but a few of the Asiatic and African speci-

mens have dark seeds.
.

There is much minor variation in flower characters within this species par-

ticularly in the South American collections. One plant collected at San Carlos in

Argentina deserves special mention. It is known to be derived from a mixed

population of A. candatns and A. eduUs, grown together as a grain crop. Its in-

Sorescence is approximately hke that of other specimens of A. candatns and it

lacks the polymerous staminate flowers which supply the key character of A. eduUs.

However, the pistillate flowers are almost indistinguishable from those of A. ednlts.

Amaranthtis eduUs Spcgazzini.

—

_

This species was described by Spegazzini (1917, p. 163) from gram amaranths

discovered at Amblayo in the Argentine province of Salta. The species has sub-

sequently been found, always as a pale-seeded grain crop, only at a few other

places in Salta and the neighboring provinces of Tucuman and Ju^uy (Hunziker

1943b, p. 325). Specimens are available to me only from Cachi, San Carlos, and

another unidentified locahty in Salta province.

The inflorescence of this species is its most distinctive feature. Instead of the

indeterminate thyrse common to the other species of amaranthotvpus,
_

this

species has inflorescence branches terminated by a pecuUar 7- to 9-merous stamina e

flower. The non-terminal staminate flowers have the usual 5 parts. As a result

of their determinate growth, the spikes become extraordinarily blunt and club-

shaped (pi. 14C). In pistillate flower characters the species is not extremely dif^

ferent fL A. ca.dafns. The tepals are smaller and less strongly recurved and

the style-branches are erect. A specimen from the mixed population at San Carlos

is especially similar to A. catidatus.

NON-CULTIVATED SPECIES

Several species belonging to the section amakanthotypus are recognizable

among the wild and weed specimens examined. These share with the grain species

the characters of the section: monoecious compound termmal mflorescences ^-

merous flowers, and circumscissile fruits. The non-cultivated p ants are -^

acterlstlcally much smaller than the grain plants and have smaller flowe.s

5-

char-

d
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n.::i. %.:^'StZ'J^r r^
''''- A.....r.or..^,. see d.wln^s of pisnllacc

Pl see fig. 5.)

fruits (fig. 6). They are invariably dark-seeded.
A distinction between weed species and truly wild species would be most

des.rable but . not feasible since few of the available herbariun. specimens bearadequate hab.tat data. Moreover, even in a field study such a distinction wouldb very dx^cult; throughout most of Latin America today, amaranths and otherplams eaten by the ever-present livestock are difficult to find m natural habitats.Even the spec.es wh.ch are not particularly weedy could be expected to be mostabundant where they are protected by walls and fences
The non-cultivated species are here arranged, as were the grain species, in rou^hgeographic sequence from north to south, as they occur in the New Wodd. Two
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Fig. 6. Continued.

species, A. bybridus and A. Vowdlii, wltK a wide latitudinal range will be consld-

crcd last.L'lLU last. axiiv^LiJVi. ^j^wwiw^, -*. «^ ,

I J • •
-I

of tKe genus, Is not discussed here; it is a widespread tropical weed quite similar

in many ways to A. dnblus (see below), but not very similar to any of the grain

species. It is readily distinguished from all the other species of the section not only

by the peculiar spines but also by the anomalous arrangement of stamlnate and

pistillate flowers in the inflorescence. The peculiar distribution of sexes in the

P
(1940a).

//

Linnaeus gave the home of this species as Pennsylvania (1753, 2:991); his

specimens were grown in pots from seeds collected by Peter Kalm. The name was

suggested by a "deformed example with backward-bent branches" (Thellung, 1914,

254). The original description was ambiguous, but has been amplified by

Thellung and others. There is fairly good agreement as to the nature of the species

both in the literature and In herbaiium determinations, although confusion with

other species, particularly A. hybridus, is by no means unusual.

This is one of the most abundant and widespread of the North American weed

p

amaranths. It has been collected, almost Invariably in disturbed habitats, over

most of the United States and at scattered places elsewhere. Specimens are avall-

ble from: Ontario, New Hampshire, Massachusetts, Connecticut, New York,

New Jersey, Pennsylvania, the District of Columbia, West Virginia, South Carolina,

Florida, Louisiana, Michigan, Indiana, lUinois, Minnesota, Iowa, Missouri; North

and South Dakota, Nebraska, Kansas, Oklahoma, Texas, Montana, Colorado, New

Mexico, Arizona, Idaho, Utah, Oregon, and CaUfornia; also from Coahuila, Mexico;

from Japan; from Hopeh and Shantung provinces in China; Kashmir in India;

i
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Uzbekistan in the U.S.S.R.; Persia, Iraq, Armenia, Palestine, Algeria and Morocco.
Thellung (1914, p. 254) cites numerous collections from Europe.

The inflorescence of this species is extremely thick, stiff, and erect. The
numerous lateral spikes are quite short and crowded together. (One small group
of specimens from Coahuila, Mexico, is distinctive in having a small inflorescence
without lateral spikes.) The bracts are large, with unusually heavy midribs; the
points of the bracts, though not long-excurrent beyond the laminas, comm'only
extend well beyond the flowers and give the inflorescence a rough, bristly look.

The tcpals arc much longer than the fruit, usually definitely recurved near the
tips, and obovate or sHghtly spatulate (fig. 6). The tepals are somewhat indurated
at the bases in mature flowers. The inner tepals, and often the outer also, are
defimtely obtuse or cmarginate at the tips. The style-branches arc erect or slightly
recurved; their bases are moderately thick and usually form a shallow cleft.

It may be possible with refined measurements of flower characters to separate
some minor races of this species, but in the material examined variation between
individuals scarcely exceeds variation within some single inflorescences.

Amarantbus visc'idulus Greene.

This species was described by Greene (1898, p. 344) from a specimen collectedm the Sierra Blanca south of Carrizozo, New Mexico. It has since been collected
only in the same mountains and a little to the north, near Pecos. Standley con-
sidered A. vhcidnlm as a synonym of A. bracfcasus (1914, p. 508), but comparison
of the type specimens shows little similarity in flower characters. Among other
differences, A. vhchlulus is uniformly 5-merous, while A. bractcosm has a reduced
stamen number. A. bractcosus is here considered a synonym of A. VowcWii (see
below)

.

This species has a small unbranchcd terminal inflorescence, with a very prickly
aspect because of the large bracts. The bracts and tepals are much like those of
A. rctroflcxus, but the tepals are more strongly recurved and more extremely
emarginate. The utricle cap has a distinctive large tower below the style-branches,
which are unusually long.

AmarantJms B/gdovij Uline & Bray.

This is another minor endemic species, described from western Texas by Uline
and Bray (1894, p. 271). I have seen only the type specimen. As in A. I'hndulm,
there is only a small unbranched terminal inflorescence. The bracts are moderately
large, with a narrow midrib. The tepals extend well beyond the small fruit • they
are strongly recurved, definitely spatulate and cmarginate, and somewhat indurated
at the bases. The style-branches arc erect and of medium length; their bases are
slender and form a shallow cleft.

Ajnarantbus BranJcgei Standley.

Tliis is another minor endemic species, described by Standley (1917 p 109)
from a plant collected in Sinaloa, Mexico. I have seen only the type and another
specimen from Colima,
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TKe individual cymes of the inflorescence are predominantly monochasial rather

than dichasial; as a result the entire inflorescence has a lax, spindly aspect The

bracts are short, with a heavy midrib which does not extend far beyond the lamma

The tcpals are about as long as the fruit, acute-tipped, definitely recurved, and

heavily thickened at the base. The style-branches are very short and have

especially thick bases. .11
The stamen number is uniformly 5, not 2-3 as stated in the ongmal description.

Amaranthns scariosus Bcnth.

The original description of this species (Bentham, 1844, p. 158) was ac-

companied by good drawings of the flowers, which leave no doubt as to the species

characters. The type specimen was collected on Isla Tigre in the Gul of Fonseca

off the Honduras coast. Specimens have since been collected in the states of

Guerrero, Vera Cruz, and Yucatan in Mexico, in Guatemala, El Salvador, Hon-

duras, Nicaragua, and Costa Rica. The few specimens with habitat data were

weeds of disturbed sites.

The terminal and lateral spikes of the inflorescence are moderately thick, very

lonr and erect. The entire inflorescence is large and showy, so that the plants

look' much more like cultigens than any of the other weed species. Except for its

totally different inflorescence, the species is similar to A. Bigelovn.

fairly long, with a slender midrib extending into a moderately long point,

strongly recurved tepals extend well beyond the small fruit; in the mature flowers

they become heavily indurated at their bases. The outer tepals are obovate and

acutish at the tips, the inner definitely spatulate and emarginate The utricle cap

is extremely rugose above the line of dehiscence. The style-branches are of medium

length and slightly recurved; their bases are slender and meet m a shallow cleft.

Amaranthns dubhis Mart, ex Thellung.

For a long time this species was erroneously given the Linnaean name A. tristts

Tlie

Th

(W
Thellung's in-

vestigation of Linnaeus' specimens showed that the name A. tmtrs was origmally

applied to an entirely different entity (Thellung, 1912, p. 203; 1914, p. 265), and

that there was no valid name available for this species. Uellung gave a full

description of the species under the name A. dubins, previously published only as

a nomen nudum by Martius (1814, p. 197). The name A. dubins has since been

generally adopted for this species in herbarium determinations and published floras.

Amara
J

Thorn
On the main-

land it has been found in the states of Campeche and Yucatan ^ Mexico; m

Guatemala; Costa Rica; Panama; the departments of Antioquia, Santa Marta, Valle

del Cauca. and Bolivar, in Colombia; Nueva Esparta in Venezuela; British Guiana;

and in Surinam. Only a few collections are available from outside this area: one

from a boat landing in Massachusetts, one from the port of Mazatlan on the west

coast of Mexico, and a few from Hawaii and the Marshall Islands.
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The spikes arc quite variable in number and length; they are relatively slender
and quue lax and soft-looking. The bracts are small, seldom exceeding the flowers-
their midribs are slender and extend beyond the laminas in points. The tepals are
about the same length as the mature fruits, incurved rather than recurved and
not indurated at the base. The outer tepals are oblong and acute-tipped, the inner
obovate and obtuse-tipped. The small utricles have a relatively large tower below
the style-branches, which are usually erect and lon^

Amaranthus qu'itcmh H.B.K.

This species was described by Kunth (1817, p. 194) from plants collected in
Ecuador. The original description is ambiguous and I have been unable to borrow
the type material. The Interpretation of the species here is based on the detailed
description by Thellung (1914, p. 252), who had access to the Humboldt and
Bonpland collection. About half of the specimens here included were labelled A
qmtcnsis on the herbarium sheets; the others were given a wide variety of names.

This species IS one of the most widespread weed amaranths of South America
It has been collected in the provinces of Buenos Aires, Cordoba, Formosa, Santiago
del Estero, Tucuman, Salta, Jujuy, and Misiones in Argentina; in La Paz in Bolivia;
in Ecuador; and in the Galapagos Islands.

The mature inflorescences are comparatively large, with many long lax lateral
spikes. The bracts are long, with a moderately heavy midrib and moderately long
point. The tepals are longer than the mature fruits and definitely recurved The
outer tepals are oblong or slightly obovate, and acute-tipped; the inner are obovate
or broadly spatulate, and obtuse-tipped. The style-branches are usually erect and
fairly long; their bases arc rather slender and meet in a shallow cleft.

Amaranfhiis celosioiJes H.B.K.

This is another species rather ambiguously described by Kunth (1817 p 194)
for which the type material is not available. The type collection was' made in
\ cnezuela. I have seen no Venezuelan material which agrees with the description
ot this species, but four specimens are available from Peru and Ecuador which can
be tentatively assigned here. All of these were determined as A. celosiordes by
Standley and two were cited by him in a published flora of Peru (1937 p 484)

All these specimens have the peculiar small bracts with very short points, used
by Thellung

( 1914, p. 25
1 ) as the key character of the species. They also share

a peculiar utricle cap, contracted into a narrow tower below the erect style-
branches. In other characters the available specimens are extremely variable and
some may be of hybrid origin. Additional collections and re-examination of the
type are badly needed for better definition of this species.

Aiuaraatbii^ bybyiJiis L.

Up to this point, few obvious Intermediates between species have been en-
countered and definition of the species has been reasonably simple. Anv hybrid-
ization which may occur between the species considered so far must be too
infrequent to obscure the entities.
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Nevertheless, tlie amaranths are notorious for their ability to hybridize. Acci-

dental interspecific hybrids in great variety have been reported by many writers,

from WiUdenow (1798) and Kegel (1849) to Thellung (1914, 1928) and Priszter

(1949) ; various artificial crosses have been made by Murray (1938, 1940a, 1940b).

Most of the accidental hybrids have been found in Europe, where species native to

many different parts of the world have come into contact as weeds or been brought

together in botanical gardens. In the regions under consideration here, few species

have overlapping ranges, and the possible hybrid combinations are very limited.

However, there is one species of section amaranthotypus, A. hybridus, which

has an especially wide range, overlapping that of various other species. Here, for

the first time, we encounter variants which approach other species and cause

serious difficulty in definition of the entity.

In the original description of A. hyhridns, Linnaeus gave its home as Virginia

(1753, 2:990), citing also Ray's earlier report of the plants as wild in New Eng-

land, 'linnaeus' specks A. hypochondriacus, also attributed to Virginia and New

England (1753, 2:991), was distinguished from A. hyhridns only by having reddish

rather than green pigmentation; it is generally regarded as synonymous with A.

hybridus (Thellung, 1914, p. 241; Standley, 1917, p. 111).

About half of the specimens here included had been labelled A. hybridus; the

rest had been given a wide variety of names, among which A. chlorosfachys Willd.

was prominent. This Is one of the many names which Thellung reduced to

synonymy with A. hybridus.

'Northern Race of A. hybridus.—^This race Is common as a weed in the eastern

United States and has been found at scattered places in the Old World. Specimens

have been examined from Massachusetts, Connecticut, New York, New Jersey,

Pennsylvania, the District of Columbia, Virginia, West Virginia, South Carolina,

Florida, Mississippi, Ohio, Indiana, Kentucky, Illinois, Missouri, Arkansas, Kansas,

J

Morocco, and Australia.

The mflorcsccnces ordinarily have a great many short, crowded, lateral spikes,

retrofl
Th

bracts are quite long, and the rather slender midribs extend far beyond the lamlnas.

The tepals are about as long as the fruit, slightly recurved and often lightly in-

durated at the bases. The outer tepals are oblong and acute-tipped, the inner

slightly obovatc and acutish-tlpped. The utricle cap narrows to a tower below

the style-branches; the style-branches are erect and their bases are slender, meeting

in a shallow cleft.

Individual specimens often show definite divergence from the norm of the

race, both in superficial appearance and in flower characters. I believe that much

of this variation Is produced by introgression from A. retroflexus. Mass collections

from weed amaranth populations around St. Louis (/. D. Saner 1473, 50 plants;

1483, 30 plants; etc.) Include a continuous series of intermediates between the two

I
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species. In some of these Missouri weed populations hybridization between A.
byhrhhis and the genus Aciihfa is also indicated (/. D. Saner 14S2, 25 plants; etc.).
Hybrids between Aimuaiifhits and Aaiida have been produced artificially by
Murray (1940a).

Trolucal Race of A. hybrid21s.—i:h\s race is a common weed from iMcxico
through Central America into northern South America and Is scattered widely
elsewhere. Specimens have been examined from the states of Nucvo Leon, San
Luis Potosi, Nayarit, Jalisco, Colima, Michoacan, Mexico, Puebla, Vera Cruz,
Tabasco and Oaxaca in Mexico; from Guatemala; El Salvador; Costa Rica; the
departments of Tachira, Merida, and the DIstrito Federal In Venezuela; La' Paz
and Cochabamba in BoHvIa; the states of Sao Paulo and Minas Gcraes In Brazil; the
Dominican Republic; and Algeria.

In its inflorescence and flower characters, this race Is much like the northern
race of the species. The most tangible difference is in the utricle cap and style-
branches. In the tropical race, the utricle cap tapers more gradually and is not
constricted Into a definite tower; the bases of the style-branches are farther apart
and form more of a saddle than a cleft.

There Is more variation between individual specimens Included in this race than
in any other of the entities examined. Even within what may be regarded as the
core of the group, there are many subtle variants. Ranged around this indistinct
core is a bewildering variety of divergent Individuals, scarcely any two of which
are exactly alike, even within a single collection. These specimens, not clearly
assignable to any species, are not cited in the Specimens Examined on pages 6^0-
623.

A few of these divergent Individuals appear to be Intermediate between A.
hyhrklm and the grain species: A. Icucocarpus Is approached by some Mexican
specimens (e.g. /. D. Sajier 1313), A. crnentiis by some Central American speci-
mens (e.g. Standlcy 59046). Other Individuals approach some of the non-cuiti-

'// (e.g. Gregg
3S3), A. scariosiis in southern Mexico and Guatemala (e.g. Pt ingle 6/33), A.
dnl/ms In Central America (e.g. ?itlier 6 Dnrand 3534), and .4. cpnfenJs in
Bolivia (e.g. Bro. Julio 136). Moreover, there is a bewildering series of forms,
often labelled A. bybvidiis In herbaria, which appear to be intermediate between
A. hybridus and species in other sections of the genus. This heterogeneous group
includes specimens from wide areas of North, Central, and South America. Some
of them diverge from typical A. hybridus in habit and inflorescence aspect, some
have Indehisccnt fruits, almost all have reduced tepal or stamen number or both.

This complex of divergent forms related to A. hybridus cannot be satisfactorily
analyzed here. Description and illustration of the collected variants, which prob-
ably represent only a small sample of the actual diversity, would require more
space than all the preceding entities. Moreover, a much greater density of col-
lections, together with mass samples of critical populations, are needed for an
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Withunderstanding of this group.

than speculate as to which variants are of hybrid origin and which are stable

entities deserving taxonomic recognition.

Wat

This species characteristically has fewer than 5 stamens and therefore would be

excluded from the section amaranthotypus as usually defined. However, in

other characters it is too close to some of the species of the section to be ignored

here.

leucocarpus, A. PoweUii was described by Wat

plants grown at Harvard from Powell's wonderful packet of Arizona seeds. Unlike

A. leiccocartnis, this species has since been collected in abundance. It has been

generally recognized by American workers (Ulinc and Bray, 1894, p. 313; Stand-

ley, 1917, p. 1 12; and others) . A minor species from New Mexico, A. bracteosvs,

has' been described as distinct from A. PotuellH (Uline and Bray, 1894, p. 314),

but examination of the type collections of both species reveals no impressive dif-

ferences. I believe A. bracteosus should be reduced to a synonym of A. Powellii.

Powell

•fi

'f
A. Poivellii.—Th

species, is common as a weed and is occasionally reported in natural habitats over

much of the western United States and northern Mexico. It has been found

mostly at high elevations, often between 2,000 and 3,000 meters, in dry regions.

Wisconsin, Texas, Wyoming

Wa from the Mexican

states of Coahuila, Chihuahua, and Baja California.

The inflorescences characteristically have a quite long, erect, terminal spike

and a few erect lateral spikes; the spikes are thick and stiff and have a very prickly

appearance from the exceptionally long bracts. The bracts are similar to those of

i^

the tip

retrofl

usually three or four stamens, although some flowers with five stamens can be

found on a good many individuals. Tepal number in both staminate and pistillate

flowers usually varies from four to five. The tepals are usually a little longer than

the utricle, straight or slightly recurved, and somewhat indurated at their bases.

The outer tepals are oblong or ovate, and acute-tipped; the inner are oblong or

slightly obovate, and acutish or somewhat obtuse at the tips. The utricle cap

tapers to the style-branches. The style-branches are of medium length and slightly

recurved; their thick bases form a shallow cleft.

Variation in flower characters within this race is not great.
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Cordillcran Race of A. PowelIiL—This race is common as a weed in California
and has been collected infrequently but very widely in Latin America, particularly
at high elevations. Specimens are available from the states of Sonora, Chihuahua,
San Luis Potosi, Tamaulipas, Michoncan, and Puebla in Mexico; Ecuador; Peru;
Chile; La Paz in Bolivia; and Tucuman in Argentina.

This race is very similar to the preceding race in most characters, and probably
cannot be clearly separated from it. It differs in having somewhat longer and
more acute tepals, which are seldom recurved, and longer style-branches with
thicker bases.

Of/jcr Closely Related Species.

The existence of reduced stamen and tcpal numbers in A. Poicelln, as well as in
some aberrant forms of A. hybridns, raises a question about the definition of the

NTHOTYPUS
The section was originally defined to Include only a few adventive American

species present in Europe; these were all sharply distinct from the native species
The section retains clear definition, as in Thellung's treatment (1914), only so
long as consideration Is limited to species present in the Old World. I know of no
generally recognized or recognizable species peculiar to the Old World which is

not distinguishable from all the species of amaranthotypus by several qualitative
characters. However, sharp definition of the section disappears when all th
American species are considered. Among the New World endemics, there are a
great many generally recognized species which are transitional; they are obviously
closely related to amaranthotypus, but lack one of the characters of the section
For example, A. Pahneri S. Wats., a common weed amaranth of the drier parts of
the Umted States and Mexico, differs from species of amaranthotypus chiefly by

Wri'Ajfii S. Wat

Wat
north Mexican endemic, only by its lack of a terminal spike; A. ataco Thellung
of Chile and Argentina, only by its indehlscent fruit. There are various similar
examples of North and South American species which would be excluded from the
section by a single character.

A considerable amount of material of these border-line species has been ex
amined. None of It appears to be particularly close to any of the grain amaranths
and It will not be discussed here. Once the rather arbitrary limits of the section
amaranthotypus are passed, there seems to be no natural stopping place short of
a complete study of all the American species of Amaranthus.

in. Conclusions

The grain amaranths belong to several distinct but closely-related species culti
vated by a curiously diverse and scattered group of peoples since Immemorially
ancient times. Only a rough outline of the complex history of these ancient plants
can be given in this preliminary survey.



SAUER GRAIN AMARANTHS 613

In tlie Americas there are four major grain amaranth regions, each with its

own pecuUar cultivated species. Amaranthtis leucocarpns dominates the great

Mexican center and its tenuous extension into the southwestern United States.

AmarantJms crucntus is cultivated in Guatemala, A. caudatus in the Andes, and

A. edidh in Argentina. There seems to have been some diffusion of species between

the Mexican and Guatemalan centers and between the Andean and Argentine

centers, but on the whole the ranges of the species in the New World are distinct.

In Asia there is a great, vaguely deUmited grain amaranth region stretching all

the way from Manchuria through interior China and the Himalaya to Afghanistan

and Persia. A7naranth7n leucocarpns and A. caudatus are both grown throughout

this area. The poorly known grain crop of Africa is probably also A. caudatus.

In mode of cultivation and use, the Old and New World crops are strikingly

similar. In both areas the crop shows a special affinity for the highhinds; so far

as I know, its concentration at high elevations is not explainable by any natural

barriers. Many wild amaranth species are common in the lowlands, and the grain

species themselves are widely grown down to sea level as ornamentals. In both the

Old and New World, the plants are usually grown on a small scale, mixed in the

plantings of maize and other crops. The grain is ordinarily consumed by the

growers and is prepared in similar ways almost everywhere. The seeds are first

parched or popped; then they are either made into balls like popcorn, with a syrup

binder, or they are ground to meal, which is stirred into a drink or baked into

little cakes.

Taxonomically, all of the grain amaranths cultivated in the Old World are

indistinguishable from certain of those cultivated in the New World. Not only

in terms of species, but also in terms of sub-specific entities, the available Old

World specimens represent nothing but a small sample of the diversity present in

the American grain amaranths. There is an important group of cultivated ama-

ranths which are obviously natives of Asia, including A. tricolor, A. wclajic/joJicus,

A. mangostannsy A. gaw^cticus, etc. However, these are grown exclusively as pot-

herbs or ornamentals, apparently never for the seeds. This entire Asiatic pot-herb

group is easily distinguishable from the grain group by Important technical char-

acters, such as number of stamens, number of tcpals, and shape of the tepals. Few

of these Asiatic species are even superficially similar to the grain amaranths; for

one thing, none of them has a branched terminal inflorescence.

The non-cultivated amaranths closely related to the grain species also show a

striking concentration in the New World. There are many entities in this section

of the genus which are endemic to the Americas; some are weeds, some appear to

be truly wild. No evidence was found, either in the literature or in the herbarium,

of any non-cultivated entity closely related to the grain amaranths which is

peculiar to the Old World. Except In the Americas, members of this section of

the genus are ordinarily found outside of cultivation only as sporadic adventlve

weeds.
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The conclusion appears inescapable that the grain amaranths arc all of New
World origin. From which wild species they were derived is less clear. The grain

species are all cultigens, unknown in the wild except as infrequent escapes.

AnianintJms Icnrocarpiis is morphologically fairly close to two non-cultivated

species, A. hyhriiJiis and A. Pvwcllii, both widespread in North and Central
America. Ainaraiifbns crucntus is more like A. dnbius of Central America and
the West Indies, while A. caudafu^ and A. cdulis arc closer to a South American
wild species, A. qititcnsis. I am unable even to guess as to whether the cultigens

were derived from these or similar wild species by simple selection or whether they
are of complex hybrid origin.

The sharp taxonomic separation found between the cultivated species and their

closest wild relatives was completely unexpected, since the frequency of hybridiza-

tion In this genus is well known. The discontinuity may be explainable by the

almost universal practice of selecting pale seeds for planting. No analysis of the

genetics of the seed color is available, but it seems likely that the pale-seeded culti-

vated forms arc simple recessivcs. If so, ehmination of dark seeds in planting
should be an effective barrier against introgression from wild species, which are

without exception dark-seeded.

The cultigens differ from the wild species, not only in characters which are

probably simple genetically, such as seed color, but also in quantitative char-
acters, particularly those affecting grain yield. The higher yield of the cultivated

species results mostly from the greater number of flowers and seeds produced,
rather than from larger seed size. The cultigens are strikingly bigger in plant size

than the wild species; they have more inflorescences per plant and the inflorescences

are enormously larger and more compound. A well-developed grain amaranth
produces such an enormous quantity of seed, though the seeds are individually

minute, that the yield of the crop per unit area often exceeds that of maize, ac-
cording to the few published statistics on yield and the opinions of Latin American
farmers with whom I have talked.

Development of these stable entities so distinct from their wild relatives would
be expected to require long selection. The antiquity of the crop is also indicated

by other evidence. In both Asia and the Americas the crop has almost invariably

been reported as a declining and disappearing relic, conserved mostly in remote
primitive communities. Abundant direct evidence of the antiquity of the crop is

Id. In addition to the archaeologic cache of A. caudatus
fruits found in South America, there are the magnificent early documentary records
from Mexico. These indicate that grain amaranths were one of the great food
staples of Mexico at the time of the Conquest, regarded by the people as among
their most ancient crops, and fantastically important in legend and ritual.

The question as to whether the crop reached Asia before the European expan-
sion cannot be answered with certainty. There is the 10th-century Chinese docu-
ment which seems to refer to grain amaranths, but this is hardly absolute proof.

If the crop was introduced into Asia after Columbus, it must be credited with a

Wo
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remarkable achievement m making itself very much at home among strangers

within a few generations. Of course, if these people were accustomed to cultivate

one species of grain amaranth, rapid adoption of a second species would not be so

remarkable. Of the two species grown for grain in Asia, A. leucocarpm is the

more common and widespread and might be supposed to be more ancient in the

area. Strangely enough, plants resembling A. Icncocarlnis do not appear in the

European herbals until about 1700, more than a century after A. caudatus had

been brought to Europe as an ornamental.

We have seen that the practice of cultivating grain amaranths is old and deep

in various cultures. I believe these plants deserve special consideration by those

willing to speculate about the very beginnings of agriculture. Various workers

have inclined to the idea that the transition of plants from wild to domesticated

was not always accomplished in a single step by deliberate domestication. ^In

many cases wild plants may have become weedy camp-followers and entered culti-

vation gradually through a long process of modification by largely unconscious

human selection. One version of this concept has been well expressed by Frazer

(1912, 1:128). He postulated that by digging up the soil in a search for roots,

ancient man produced favorable growing plots for his wild food seeds, dropped

accidentally during winnowing or other operations. A slightly different version

than Frazer's would involve the accidental establishment of useful plants on village

refuse heaps. In either case, by continued harvesting and accidental sowing, plants

able to persist in such disturbed habitats might become domesticated by imper-

ceptible degrees. The amaranths are attractive candidates for such accidental

domestication; the seeds of the wild species are often gathered and eaten by primi-

tive peoples and the plants are notoriously successful weeds of disturbed habitats.

Following another line of reasoning, Carl Sauer (1936, p. 292) pointed out

that the presence side by side in an area of two starch crops, one localized and the

other of wide range, suggests that the local crop Is older In the area; It can survive

Q
food

ferent wild ancestors may be sufficient to keep one in use if a more valuable crop

is brought In from another area." This line of reasoning suggests that grain

amaranths, at least In some areas, are relics of an ancient staple starch crop, largely

supplanted by a later arrival, maize.

Such speculations will obviously need additional support from factual evidence

if they are to become more than hypotheses. Such evidence may eventually come

from analysis of pollen deposits. Deevey (1944, p. 149) made a suggestive pre-

liminary pollen analysis of sediments In Lake Patzcuaro in Michoacan, Mexico. He

estimated that the sediments are now accumulating at the rate of about one meter

In 400 years, but that deposition was probably slower In the past. Maize and agave

pollen were found down to depths of between four and five meters. About a

meter lower, he found that there had been a sudden increase In deposition of a

fvn,^ nf nnllen Identified onlv as coming from either chenopods or amaranths. More
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precise identification of this pollen would be extremely interesting. It may be
derived from wild amaranths or chcnopods, as Decvcy assumes. On the other
hand, it may mark the coming of an agriculture based on grain amaranth cultiva-
tion. When the first Spanish conquerors arrived on the shores of this same lake,
some thousands of years after this pollen was deposited, they found that the Indians
had the custom of making little figures of amaranth meal for the festival of their
earth goddess, giver of all crops.
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richs, Pedro. Apartado 10739, Mexico DE.. H^^"^"'*"
:^ g^^ Gardens, Wisley, Ripley,

Sec. de Agr. y Ganaderia, Mexico; Janak.-Amm 1 E^^
^^^^ ^^ ^^^^^„p^

Surrey; Jones Volney Mus. ^^^^^^^1^^;'^:^^^^^^^^ Center, leva; Rick. Charles

Smithsonian Inst.; M.Uen, T. W ,"y;^'"% j ".""''ti:,..
. R,,das N Flavio. Mus. Nac. Arqueologia,

M. Division of Truck Crops, Coll. Agr Un-- Calif., Roda^N
^^J Agricultural Officer,
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List of Specimens Examined

cited.

GH

Supposed hybrids and specimens of Au,aranthu. without collector's nun.bcrs are not

University of California; US—U. S.National; X-undistributed specimens tTlicIzedlettef'. ^''l''T'
''^~^- ^'

'l>"tcnm; R—A. rcfroflrxus; S—A. scariosus; V ' " "
louHU,,

United Statea and Canada.
Abrams, L. R. 2g6^ (MO) P.
Allard, H. A. g6o6 (MO) //.

Allen, Paul. I42 (MO) P.

./I. viscididiis.

Davis,
J. 5p/ (MO) H; 2025 (MO) //•

207<? (MO) R; joj/ (MO) H; 7^7?
(MO) H; .^02c? (MO) H.

^J'^ (MO) P.

J- C. 8 (MO) R.

Ancct, Bro.

Arthur
Austin, S. \S7. 5/2 (UC) R.
Baker, C. F. 30^ (MO) P.

Baker, Earle & Tracy. 486 (MO) P
Ball C R. 5J7 (MO) il; 5<?<y (MO) K.
Bechtcl, A. R. 80$"^ (MO) K.
Bell, W. B. 28n

Davy, J. B.

Demaree, D
H; 8801

'44

7563 (MO) R; S427 (MO)
(MO) //; 13261 (MO) R;

^J^05 (MO) R; 18459 (MO) H; 20 mS
(MO) H; 2/675 (MO) H.

J? (MO) R.

(MO) R.

Ellis, C. C. 7^(5 (MO) P.
Fendler, A. 7J5 (MO, US) P; 7j6 (MO)

Fogg, J. M., Jr. 1402 (MO) R.
Gates, F. C. iSS^g (MO) /I.

Gochring, G. H. M. 6^ (MO) H.
Goodncr & Henning. 7/57 (MO) P.
Gou!d & Hudson, j/^t? (UC) P.

720^ rur^ P S"""'"^
*" Robinson. ^99c? (UC) *P.

Bowerman, M. L^ jjjV (UC) R; j-.^
"'' ""' ^' '^'^^ ^""^^ "^^ ^^^^ ^^^^

Grecnman,
J. M. T^gg (MO) H.

Grccnman & Grcenman. J7JJ (MO) //.
Hansen, G. I260 (MO) P; 7^// (UC)

p'

Hanson, H. C. Aisr (MO) P.
Harrison & Harrison.

Benke, H. C. 57g8 (MO) H; 57gg (MO)

Berkley, E. E. 1283 (MO) R; /.^c?2 (MO)
H.

Blumcr,
J. C. 1404 (MO) P.

Boettcher, F. L, J. 2og (MO,UC) R.
Booth, L. M.

(UC) R.
Braunton, E. 705 (UC) P; 720 (UC) P;

//«5 (MO) R.

7063Brook
Burk, M. 6/0 (MO) R.

(UC) H.

8573 (MO) P.Bush, B. F. 316 (UC) H- ?77 mc^ R- : "^^'^"'i
^^"^/''^^n- <J57J (MC

428 (MO) J/; ,.V (Lo)' H;476%S) -f ^' ?• «;' > /^^P (UC) R.

H; .^c?5 (MO) R; 789 (MO) //; <?7oi
(MO) R; 8iqS (UC) R; go^oC (UC)
R; 7J77.? (MO) H; 13119 (MO) //;

A,l<\ 1^°^ ^^' -"-^'^^ ^^O) '^' ^-^^^'^ House,
(MO) H; 13209 (MO) //; 75:772 (MO)
H; 757,?2 (MO) W.

Heller, A. A. 7765 (MO, UC) R; i2igg
(MO) R.

' > yy

Heller & Heller. J^c? (MO, UC) P
Hoover, R. F. gg (UC) R.

D.H.

142 (MO) R.

29.^25 (MO) H- 30165

287 (MO) R.

Clark, J. A. 7-/7 (MO, UC) R,V.
Clarke, D. G. 5<? (MO) R.
Clemens, J. 11561
Coghill, G. E.

Cooke, W. B., I

Coues & Palmer.

(MO) R.
7^57 (MO) P.

'• 555 (UC) P.

41 (MO) P.

P;

(MO)

Cowen, J. H. 2153 (UC) R.
Craig, M. ^.^77 (UC) R.
Cronquist, A.

P.
5^29 (MO) P; Jc?J7 (MO)

Curtiss, A. H. 4g82 (MO) H.
Cutak, L. & Christ, A. lOO (MO) R ,,
D..rrow. Phillips & Pultz. 7779 (Ucj P. Mey^r. F. G. 7c?<5 (MO) P.

(MO) R.
Johnston, E. L.

Jones, M. E. 3977 (MO, UC, US)
(^050g (MO,UC) P.

Kellogg,
J. H. 577 (MO) H; 888

Kerr, M. 46 (UC) P.

Killip, E. P. 40186 (MO) H.
Lciberg, J. B. 7550 (MO, UC) P.
Mackensen, B. 70 (MO) K,
Mackenzie, K. K. 4775 (MQ) H,
McKnight, K. 7070^ (UC) P,
Mead, S. B. 14 (MO) H.
Metcalf. F. P. 7j^„^ (MO) Ki ^JPi (MO)
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Moldenke, H. N. 499 (MO) H. Mexico and Central America.

Moore, A. H. 355 (UC) K; 435^ (GH)
^jj^^^^ p_ ^ g^^ (uS) D.

Mueller, C. H. 79^6 (MO) P.

Muenscher, W. C. /6/0^ (UC) P.

Mulford, A. I. 3S1 (MO) P; 7-#7 (MO)

R.

425
Nelson, A. ^O/p (MO) P.

Norton, J. B. 424 (MO) R;

Orcutt, C. R. 5S68 (MO) R.

Palmer, E. l875:3l9 (UC) P; /c?92.-27/d

(UC) R.

Palmer, E. J. 42? (MO) H; 2^2^ (MO)

H; 57/4 (MO) R; ^2292 (MO) K;

30741 (MO) P; 46377 (MO) R.

Pammel, L. H. 4^ (MO) R; J<?dj (MO)

Parish, S. B. I1657 (UC) P.

Parry, Bigelow, Wright & Schott. JT90

(US) Bi.

Pendleton, R. L. /p/ (UC) P.

Redfield, J. H. 7020 (MO) H.

Reverchon, J. 175^ (MO) R; 2pj9 (MO)

R.

Ricksecker, A. E. 60 (UC) R.

Rydbers & Imler. 647 (MO) R.

Sauer, J. D. Il8g (X) H; /237 (MO) P;

72j.?(MO) R; 1459 (^) H; 1469 {UO,

UC) R; /470 (MO, UC) P; /47^ (UC)

R; 1472 (MO, UC) P.

Schrelber, B. O. 74^ (UC) P.

Sherff, E. E. Ic?45 (MO) R.

Standley, J. P. 2J2 (MO) R.

Standley, P. C. 4535 (MO) P; 4^9^ (MO)

V; 4918 (MO) P; 5H9 (MO, US) V.

Stanford, E. E. 703 (GH) Cr.

Stevens, G. W. <^5P (MO) R; i<?4/.2

(MO) H; <*?P72

(MO) H.

Steyermark, J. A. 887$
(MO) R.

Thompson, C. H. 137 (MO) R.

Thompson, J. W. jdd^A (MO) P.

Tracy, S. M. 2170 (MO) H; 2173 (MO)

Wahl, H. A. 4763 (UC) P; 6257 (UC)

P.

Walker, H. A. 77^ (UC) P.

Waugh, —. 164 (MO) R.

Wiegand, K. M. 6396 (GH, MO) I.

Wislizenus, F. J57 (MO) H.

Wooton, E. O. 7J (MO,UC) R; 5^0 (US)

V; 3950 (US) V.

Alvarez, C. 749 (GH) H.

Arsene, Bro. G. 374 (US) Cr; 5P7 (US)

P; J052 (US) P; 2300 (MO. US) P.

Baker, —. 2873 (UC,US) Cr.

Bottcrl, M. 261 (US) H; 552 (GH) H;

40/ (GH) H; 555 (GH,US) H; 555

(GH) H.
Calderon, S. 739 (US) Cr; 20po (US) S.

Cooper, J. J. 68 (US) H.

Deam, C. C. 210 (GH) S.

Erlanson, C. O. 350 (US) D.

Ervdenberg, L. C. 283 (GH) H.

Fisher, G. L. 45^29 (US) P.

Gamier, A. 3^9 (US) S; 57-^ (US) Cr;

525 (US) S; /7<^5 (GH) S.

Gaumer, G. F. 1788 {MO) D; 1789(^0)

D; 2J54<? (MO) S; 23550 (MO,UC,

US) D; 23735 (UC) S; 23789 (US) D;

24065 (MO) D.

Gentry, H. S. 1843 (MO. UC) L; 1844

(US) L; 6547 (MO) L.

Gonzalez & Conzatti. pop (GH) Cr.

Grant. V. 934 (GH) S.

Hernandez X., E. 37^5 i^) ^•

Heyde, E. T. 720 (US) H.

Hinton, G. B. 2137 (MO, US) L; 3015

(GH.US) H; 13584 (GH) H.

Hunter & Allen. 7^2 (MO) D.

Hunziker, A. T. 2948 (GH) L.

Johnson, H. 839 (US) Cr.

Johnston, T. M. 8342a (GH) R.

Killip, E. P. i2op (US) D; 3432 (US)

D.

Le Sueur, H.

W J74(? (MO) P, in part.

d// (GH.MO) P; d/2

(GH) P.

Lumholtz, C. 1041 (GH, US) P.

Lundell, C. L. 5^00 (US) P.

Martinez-Calderon, G. p6 (US) H.

Mel!, C. D. 2070 (US) D.

Mexia, Y. 4^ (MO) D.

Meyer & Rogers. 2814 (X) P.

Padilla, S. A. 148 (MO, US) S; 421 (US)

Palmer, E. l88o:II28 (US) R; -Tc^^O.-

2045 (GH) R; 75(^d:62<5 (MO) H;

1886:629 (US) H; 1886:630 (MO)

H; 1886:694 (US) L; 1886:695 (US)

L; 1891:1000 (GH) Br; 1891:1718

(US) Cr; 7^p2;/55j (US) H; 1892:1884

(GH) H; 7<?p4:/42 (US) S; /<?97-^2d

(US) H.
Parry & Palmer. 7'^5/^ (GH, MO) H.

Paul, Bro. 76 (US) D.
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Piper, C. V. 3782 (US) D.
Pitticr, H. iQy (US) L;

68S9 (US) D.

1
J 6/0 (US) D;

Pringle, C. G. 2779 (GH) P.
Purpus, C. A. 77<?7 (UC) H; cf^fjj (MO
UC, US) S; c?,?// (MO, UC) H; 10831
(US) //.

^
'

J

Rcnson, C. ^(^(^ (US) II.

Rovlrosa, J. N. U4 (US) H.
Saucr, C. O. 28 (MO, UC) H.
Sauer,

J. D. loio (MO) C</; TIT2 (MO
UC) P; //jj (X) H; 77^/ (X) H,'
fijo (MO) H; 775J (MO) H; 115s
(X) H; 1161 (MO) L; 1 162 (MO) I;
//66 (X) Cr; 7770(MO) L; 7777 (MO)U J 172 (MO) Cr; 777J (MO) I; 777^
(MO) I; 7775 (MO) Cr; 7776 (MO)
Cr; I177 (X) Cr; 779J (MO) L; 72?p
(X) L; 1240 (MO) Cr; 72^5 (MO) Cr;
/26<5 (MO) Cr; 72^7 (X) Cr; 1274
(X) L; 7-77 (X) I; 72c?5 (MO) Cr

;

131I (X) Cr; 7J55 (MO) L.
Schcry, R. W. 757 (MO) P.
Seaton, H. E, 19 (GH) W.
Smith, C. L. 1768 (GH) H.
Soils Rojas, F. 230 (MO) H.
Standlcy, P. C. IQ238 (US) Cr; 20712

(MO, US) S; 20^jj (MO, US) S; 27777
(US) S; 2^2c?(5 (US) D; 25^70 (US)
D; 2(5707 {\JS) D; 26891 (US) D-

Brown, Britten &: Bissct. 7pc?c» (US) H-
2331 (US) H.

Collins, F. S. 777 (GH) H; 188 (GH)
H; 189 (US) H.

Curran &: Haman. 66 (UC) D.
Ekmnn, E. L. H9828 (US) Cr; H12616

(US) Cr; /f7J97./ (US) //.

Hermann, —
. van. 5702 (US) D.

Holdridge, L. R. 7025 (US) Cr.
Jack, J. G. ^77p (US) D.
Leonard, E. C. 7^79 (US) Cr; 8sS9a

(UC, US) D; 9^70 (MO) D.
Leonard & Leonard. 75J02 (US) Cr.
Moore, A. H. 2948 (GH) H.
Orcutt, C. R. 323 (UC) D; 7(?(5p (UC)
D; 2722 (UC) D.

Otero, J. L 48 (MO) D.
RIcksecker, A. E. 109 (MO, UC, US) D-
332 (MO) D.

Robinson, B. L. 37 (GH) H.
Shafer, J. A. 720^5 (MO) D.
Sicber, F. W. 759 (MO) D.
Sintenis, Bro. Jjjj (GH) D.
Stevenson, J. A. 3298 (US) Cr.
Valeur, E. J. 257 (MO) D.
Wilson, P. 392 (US) D.

So«//j America.

W 2677a (US) D.
27^01 (US) D; 2(^792 (US) D; 28317 Ariste- Joseph, Bro. A339 (US) Cr.

'984

D; 30254 (US) D; 50596 (US) Cr;
31485 (US) D; J700./ (US) D; W028
(US) D.

T V
; , jy

Standlcy & Valcrio. .^^J^ (US) S.
Stanford, Re-thcrford & Northcnft 77?

(MO) P; 505 (UC) P.
Stork, H. E. c?9 (US) D.
Tonduz, A. 7776' (US) II; 13704 (US)

Townsend & Barber. 25(? (MO, US) P.
Tuerckhcim, H. von. 7777.^ (US) Cr.
Wcdcl, H. von. 2854 (MO, US) D
White, G. 779 (MO) D.
White, S. S. 7592 (GH) H; 3393 (GH)

J t

Wiggins & Demaree. 4789 (UC, US) P.

2/5 (MO) Cr

Wiggins &
Wislizenus,

West InJies.

Barreto, M. 4 (US) Cr.
Broadway, W. E. 5553 (GH, MO, UC)
D; 6802 (GH, MO, US) D; 7967 (MO)

Brown, S. 538 (US) /f.

Brown & Britton. J70 (US) W.

Bang, A. M. 97 (GH, MO, US) P; 2?7
(US) II; 732 (US) H, in part.

Barklcy, Barros & Alvarez, 395 (X) D.
Bartlett, H. H. 20J79 (US) Q.
Buchtien, O. 57<5(5 (US) Q; j7dc? (GH
US) Q; ^79<? (GH) H; 5./02 (US) Ca;
S7S5 (US) P.

Campos Novaes, J. dc. 430 (US) Cr.
Cardenas, M. J572 (GH, US) Ca; 3513

(GH) C^; J57^ (GH) Ca; 3515 (GH)
Ca; 3516 (GH) /f.

Cook & Gilbert. 256 (US) Ca.
Cuatrecasas, J. 7^^77 (MO) D.
Daniel, Bro. 447 (US) D.
Ekman, E. L. 777 (US) Q; 77^ (GH)

Elias, Bro. 1483 (US) Cr.

^//^ (MO, US) P. Fendler, A. 7760 (GH) H; 2386 (GH)
Cr,D.

Firmin, Bro. G. 274 (US) P.
Grisales, A. II (X) Cr.
Hassler, E. 12506 (MO, US) Q.
Hcribcrto, Bro. 56 (US) D.
Hcrrera, F. L. 705J (GH, US) P; 707?

(US) P.
^ •

/J

Herter, G. 54 (UC) Q; 5^^ (MO) Q;
5^^ (US) Q; cS-oj (GH) Q.
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w 6i (US) H. Devore & Hoover. 1 12 (US) Cr.

Dorsett & Dorsett. 4089 (UC, US) L.
Huidoho, K. de. 439 (US) Q. ^ ^^

Hunziker, A. T. 810 (US) C^i /o<?5 Elliott, E. _ /^ (GH, US) H.

(GH) Ca; 2127 (GH) £; 2128 (GH)

Crf; jooj (MO) £.

Jorgensen, P. 2563 (US) Qj 257^ (MO,

US) Q; J^J
Killip & Smith.

Krapovickas, A.

W

(MO, US) Q.
27p2<5 (US) Ce.

2260 (GH) Q.

Lehmann, F. C. 7702 (GH, US) Cr.

Mandon, G. 1018 (GH) Q, in part.

Mille, A. 46 (GH) Ce.

Miller & Johnston. 30 (MO) D.

Monetti, 1311 (GH) Q; /dij (GH)

Q; 777c? (GH) Q; 2277 (GH) Q.

Montero, G.

Morong, T.

2303 (GH),P.
9^0 (UC,US) Q.

Noguera, J. M. 49 (GH) D.

Pachano, A. 777 (GH,US) Cr.

Parodi, I. R. 891o (GH) Q.

Peirano, — . 9(5dd (GH) Q.

Pennell, F. W. 4(56c? (GH) D.

Pickel, B 3268 (US) Cr.

Potter. D."^ 5334 (GH) D.

Rodriguez, 185 (GH) Q.

Santoro, J. 408 (US) H; ^^5 (US) H.

Sauer, J. D. 7779 (X) Ca; 1241 (MO)
Ca; 1283 (MO) C:?; 729(? (X) Ca; 1314

(X) C^; 7575 (X) Ca.

Smith, H. H. 779^ (UC) D; IIQS (MO)

Q-

57J (US) H; 2472 (US)

Snodgrass & Heller. 279 (GH)
Soukup, J. 7999 (US) P.

Steinbach, — . 2793 (GH) H.

Tamayo, F. T.

H.
Tom as, Bro. 906 (US) D.

Venturi, S. 795.^ (US) Q, in part; 7955

(US) Q; 2044 (US) Q; 4^34 (GH) Q;
6oj(? (MO, US) Q; 10316 (GH) Q.

Weberbauer, A. 5332 (GH) Cc,

Williams, L. O. 5655 (GH)
Williams & Assis. 6461 (GH) H.

Ana.—

Cr.

Amdursky, J. 2.^7 (US) K.

Beach, K. H. 47 (UC) R; 725 (UC) K.

Boeea, R. S. 6491 (GH) Cr; <?022 (GH,

US) Cr; 8710 (GH) Cr.

Castro & Melegrito. 7^^ (UC) Cr.

Chen, F. H. J69 (GH) Ca.

Chen, Y. <?0J (UC) L; <?9'? (UC) L;

928 (UC) L.

Chiao, C. Y. 333 (UC) L; 77^5 (UC,

US) Cr; 3143 (UC) L.

^d(5(? (UC, US) Cr.

JJ09 (UC.US) Cr.

2087 (GH)

Ching, R. C.

Clemens & Clemens.

Cowgill, W. H.

(GH) L; 2355 (GH) L.

Ca; 255^

Feng, H. T.

Field & Lazar.

(GH,US) K.

3242
16 (UC) Cr.

807 (GH.US) R; 997

Ca.Groff, G. W. 777 (UC)
Henry, A. 2732 (US) L; 4S08 (GH) L.

Hooker, J. D.

Koelz, W
Liu, J. C.

2435 (GH) L.

(US) L.;27p . .

823 (UC) R; 7776 (UC) R.

Maire, E. E. 503 (UC) L; 504 (UC) L;

509 (UC) H; 772 (UC) L.

McClure,

Merrill, E. D.

Ritchie,

3345 (UC) Cr.

8501 (US) Cr.

657 (GH) I.

Rock, J. F. d2<?i (UC, US) L.

Sauer, J. D. 7?70 (X) Ca; 7^5^ (MO)
L; 1489 (MO) L; 7^92 (X) L; 7495

(MO) L; 1499 (X) L; /50J (MO) Ca;

1505 (MO) Ca.

Schlagintweit, i486 (GH) Ca; 795.?

(GH) L; 3293 (GH) L; 9364 (GH) L;

72075 (GH) L; 2:7J5J (UC) L; 2;^5<55

(UC) L; ^.•c?7^ (UC) L; 4-872 (US)

Cfl; ^.•57<?7 (US) Ca; 4-5789 (US) L;

^.•6^07 (US) L; ^.-75777 (US) L.

Shiota, K. 2667 (GH) Ctf; 2670 (GH)

Cr; 2672 (GH) R.

Steward, Chiao & Cheo. 784 (GH,US)
L.

Stewart, R. R. 79656 (GH) L; 27jdo

(GH) R.

Strachey &
Vvedensky,
Zimmerman,

Af

Winterbottom. 2 (GH) Ca,L.

425 (MO) R.

-. 254 (US) L.

Craine, —. de. 73^ (GH) Ctf.

Dummer, R. 532 (US) Cr; 5PO (US) Cr.

Jamin, P. 207 (GH) H.

Lebrun, J. 7'^P (GH, US) Cr.

Lynes, H. 596 (US) Ca.

Mearns, E. A. 7077 (US) Cr; 1377 (GH,

US) Cr; 2403 (US) Cr.

Qucr, Font. 727 (UC) H.

Schimper, W. 276 (UC, US) Ca; 359
(MO) Ca; 7077 (MO, US) Ca; 1513

(GH,MO) Ca; 1535 (GH, MO, US) Ca.

Warion, A. 1360 (MO) H.

Ocea«w.

Degener & Topping. 77^9(5 (MO) Cr.

Fosberg, F. R. 13348 (MO) D; 75*^50

(MO) D; 2^590 (X) D; 26505 (X) D;

26935 (X) D.

Seemann, B. 3^7 (GH) Cr.

White, C. T. 10762 (GH) H.

V
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Explanation of Plate

PLATE 10

A, Xochihuauhtii (Sahagun, ca. 1570a, 5:137)

B, Tlapalhuaulitll (Sahagiin, ihid. 137).

C, Michihuauhtli (Sahagun, ibiil. 138).

D, Tezcahuauhtli (Sahagun, ibicL 138).

E, Peczicatl (Sahagun, ibid, 13 8).

F, Huauhquilitl (Sahagun, /^/W. 102).



Ann. Mo. Bot. Card., Vol. 57^ 1950
Plate 10
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Explanation of Plate

PLATE 11

A, Young grain amaranths near San Gregorio Atlapulca, D. F

B, Transporting harvested amaranths, Tulychualco, D. F.
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GARDEN

Explanation or Plate

PLATE 12

A, Popped nmaranth seed prepared for ./,„.., San Martin Jllotepeque, Chi,.altenan«o
B. Niguas made at San Juan Sacatepcquez, Guatemala.



Ann. Mo. Bot. Garh., Vol. 37, 1950
Plate 12

;
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Ann. Mo. Rot. Card., Vol. }7^ 195
Plate 13
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Explanation of Plate

PLATE 14

A, Inflorescence of A. crueutus, Mexican race, X 1/4. (Specimen: /. D. Saner 1266-A)
B, Inflorescence of A. camlains, X i^. (Specimen: M. Cardenas 3513).

C, Inflorescence of A. edulh, X ^^. (Specimen: A. T. Hnnziker 2I2J).
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Explanation of Plate

PLATE 13

A, Inflorescence of A. kucocarpm, common race, X 1/4. (Specimen: /. D. Saucr I162-E).

B, Inflorescence of A. Icucocarpus, Arizona race, X Yx- (Specimen: /. W. Powell s.v.,

type of the species).

C, Inflorescence of A. leiicocarpm, aberrant race, X Va- (Specimen: /. D. Sauer 1355-^)

D, Inflorescence of A. cruentus, common race, X V4. (Specimen: /. D. Saucr 1240-B).
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Appendix

EXTRACTS FROM EARLY LATIN AMERICAN SOURCES

(Figures in pirencliescs refer to pagination of editions cited in List of Sources.)

A. ANONYMOUS, CA. I540-—
^

. • j j j m i . ^
(20) Iba esta diosa [Cucravaperi] dos fiestas con sus sacerdotes a la ciudad de Mechuacan

por la fiesta dc Cuingo y Corindaro ... Era tenida en mucho en toda esta provmc.a, y nombrada

en todas sus fabulas y oraclones, y decian que era madre de todos los d.oses de la ferra. y que ella

los cnvio a morar a las tierras, dandoles mieses y sem.llas que trujescn.

(I08) Luc^o como vieron los indios los cspanoles, dc ver gente tan estrana y ver que no

comlan sus comidas de ellos, y que no se emborrachaban como ellos, llamabanlos tucupacha, que son

dioses ... y a los caballos llamaban vcnados, y otros tuycen, que eran unos como caballos que ellos

hacian en una su fiesta de Cuingo, de pan de blcdos.

B. ANONYUOUS, CA. 1550-— . , . , r . -j
i w •,,-i^

Cab I (I^S). Las mozas deste rccogimlento, dos dias antes de la fiesta deste .dolo Huitzilo-

puclitli, mollan mucKa cantidad de semilla de bledos juntamente con maiz tostado, y dcspuds de

molido, amasabanlo con miel, y hazlan de aquella masa un ido o tan grande como era el de madera

Hecho esto, salian todas las doncellas con el aderezo refer.do y sacaban de su recog.micnto unos

tr'ozos de massa de malz tostado, y bledos que es la mesma de que el .dolo era hecho, hechos a

mancra de huevos grandes, y entregabanlos a los mancebos, y ellos subianlos arnba, y ponianlos

a los pics del idolo por todo aquel lugar hasta que no cabian mas: a cstos trozos de masa llamaban

los huessos y came de Huitzilopuchtli.

^'
^Lihlo^l!^C,'f 13 i%)- A este dios [Xiuhtecutli] se le hacia fiesta "da ano, a' «"

^^J

m«

que sc Ihma izcalli . . . y ofrccianlc unos pastclejos que Uaman qu.ltamalli, hechos de bledos, y

r^tn^ iTtismos com lin por su hotirj. * /* ^cstos mismos
jLj.^.-U)- A la honra de este dios [Xochipilli] hacian fiesta, y su fiesta se

llamaba xochilhuitl, la cual se contaba entre las fiestas movibles . . . Ofreclan as! mismo dos pasteles

que llaman tzoalli . . . y el uno de estos pastelejos era negro y cl otro bermejo. La otra gente

ofrecia dlversas cosas: unos ofreclan maiz tostado, otros maiz tostado --cvuelto con m,cl y con

harina dc semilla de bledos . . . otros ofrecian unas tortas hechas de semillas de bledos.

Uhro I Cab 15 (1:36). Cuando hacian fiesta a este dios [Omacatl], que era de noche,

comulgaban con su cuerpo; y para esta comuni6n los principales y teopixques y los q^e "man

cargo de los barrios, hacian de massa una figura de un hueso grueso . .
Hecho esto, epart,..n

aquella figura de hueso que habian hecho de masa que se llama tzoalh, y dmdianla entre s., y

comian cada uno lo que le cabia.
„,,kU,1r,c

Libra I Cab ^T (l-dS-AO). Todos los montes emmentes, espccialmente donde se arman nublados

para Hover, Imaginaban que eran dioses ... El que habia hecho voto a alguno 6 a algunos montes

6 de estos dioses hacia su figura de una masa que se llama tzoalh, y ponialos en figura de personas;

no lo hacia el por su manos, porque no le era licito, sino rogaba a los satrapas, que eran en esto

experlmentados y para esto sefialados, que le hiciesen estas imagenes a qu.en hab.a hecho voto.

Libro 2, Cai,. 4 (1:89-90). Al cuarto mes llamaban uey tozoztli - J^das las muchachas

llevaban a cuestas mazorcas de maiz del ano pasado, e iban en proccs.on a la d,osa Ch.comecoatl,_y

tornabanlas otra vez a su casa como cosa bendita, y de alii tomaban k scm.lla para sembrar el ano

venidcro . . . Hacian de masa que llaman tzoalli la imagen de esta diosa en el pat,o de su cu, y

delante de ella ofreclan todo gdnero de malz y todo genero de frijoles, y todo genero de chia porque

decian que ella era la autora y dadora de aquellas cosas que son mantemm.entos para v,v>r la gente

U'bro 2 Cap 10 (T:97-gg}. Al declmo mes llamaban xocoti huetzi . . . En lo alto del arbol

estaba'en pie' la imagen de aquel dios [Xiuhtecutli] hecha de masa que llaman tzoalh

Uhro 2 Cib 13 (I-I02). Al dccimo tercero mes llamaban tepeilKuitl. En cfte mes hac.an

fiesta a honra de los montes eminentcs . . . Kaclan las imagenes en figura humana a cada uno de

ellos, de la masa que se llama tzoalli, y ofrecian delante de estas imdgenes en respeto de estos rmsmos

montes Hacian d honra de los montes unas culebras de palo 6 de ralces de arboles, y labrabanles

la cab.za como culebra; hacian tambicn unos trozos de palo gruesos como la muneca, largos,

llamabanlos ecatonti; asl a estos como a las culebras los investlan con aquella masa que llaman tzoal.

Libro 2 Cap t6 {1:107). Al declmo sexto mes llamaban atemozth. En este mes hacian

fiesta a los dioses de la pluvla . . . Hacian las imagenes de los montes de tzoal.

Libro 2, Cap. 18 (1:109-110). Al mes declmo octavo llamaban ,2ca h En este mes hacian

fiesta al dios del fuego que llamaban Xiuhtecutli . . . Un tamal hecho de blcdos que ellos llamaban

tiahquiltamalli, los cualcs todo el pueblo ofrecia aquel dla y todos comian de ellos por honra de la

"'^ibro 2, Cap. 24 (1:134-137). Al quinto mes llamaban toxcatl . . .
Hacian de masa que se

llama tzoalli' la Imagen de Huitzllopochtli, tan alta como un hombre liasta la cinta.
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Libra 2, Cap. 29 (1:169-170). Al dc'cimo mcs llamaban xocotl huetzi . . . Componian de
pnpcles a una cstatua. como dc hombre, becha dc masa de scmillas be bledos . . . Ponian tambicn
trcs tamalcs grandes hechos dc semillas de bledos sobre la cabcza de la Imagen, b.ncados en tres palos.

_

Ubro 2, C,p. 32 (IilSs). Al dccimo tercero mes llamaban tepellhuitl. En la fiesta uue sc
hacia en cste mes cubr.an de masa de bledos unos palos, que tcnian hechos como culebras, y hacian
Unas imagcnes Je monies fundadas sobre unos palos hechos a mancra dc ninos, que llamaban heca-
tont.; era do masa de bledos la imagen del monte, ponJanle delante junto unas masas rollizas ylargudlas de masa de b cdos 4 mancra de bezos, y estos llamaban yomlo. Haci'an estas ima.enes
a honra dc los montes altos . . . y hacian unas tortillas pequcnuelas de masa de bledos amariUo's

Ltbro 2 Cup. 34 (1:192-198). Al dccimo quinto mes llamaban panquctzaliztli ... La
cstatua de 1 luitzilopochth era hccho dc masa de bledos.

^

Libm 2, Cup 3S (1:200-201). Al mes dccimo sexto llamaban atcmoztli . . . Componian las
imagcnes que cstaban hcchas dc masa de bledos, algunos tcnian hechas cinco, algunos diez y otros
quince: cran las imij^enes dc los montes.

Ubro 2, Cap 37-38 (1:206-213). Al dccimo octavo mes llaman i/call. . . . Las nn.Icrcs toda
a gmtc sc ocupaba en hacer unos tamales que llaman huauhquiltamalli, y tambien en amaneciendo
los .ban a ofrcccr delante dc cstatua, y asi cstaba gran cantidad de ellos delante la cstatua . .Tamjj.en ofrccian al fucgo cada uno en su casa cinco huauhquiltamalli, pucstos en un plato ytambicn ofrec.an sobre las sepulturas de los muertos, adonde cstaban enterrados, a cada uno un tamal.Apnuhcc del Ubro 2 (1:215). Tres fiestas se hacian cada ano a Huitzllopochtli cntre los
mexicanos. La una dc cllas se hacia en el mes que sc llama panquctzaliztli. En esta fiesta a el y a
otro que sc llamaba Tlacaucpan Cucxcotzin, los subian a lo alto del cu, y cs que hacian sus Imag/nes
de tzoalii, grandes como una persona . . . Cocian primero la masa y despues formaban de ella las
estatuas, en toda una noche.

I L^'^'T h ^"^' ^
'''"f,^"''-,

^^ '^'•' '^"^"''° amasaba y hacia el cuerpo dc Huitzilonochtli para
celebrar la fiesta que se llamaba panquctzaliztli, tomaban semillas de bledos y las limpiaban muy
b,en, quuando las pajas y apartando otras semillas que se llamaban petzicatl y tezcahuauhtli. y lasmohan del.cadamcntc, y despues dc haberlas mol.do, estando la harina muy sutil, amasabania de que
se hacia el cuerpo de Huitzllopochtli

. . . luogo deshacian y dcsbarat.-,ban el cuerpo de Huit/ilopochtl!
que era de una masa hecha dc scm.lla de bledos, y el corazon de Huitzilopochtli, tomaban nara cl
senor o rey, y todo el cuerpo y pedazos que cran como huesos del dicho Huitzilopochtli lo repirtian
en dos partes, entre los naturales dc Mexico y Tlatilulco.

Ubro 7 Cap. g (2:267-268). Antes que llcgase ce tochtii, a quien temJin mucho por elhambre, todos procuraban dc juntar y escondcr en sus casas muchos mantcnimicntos, y todos los
generos dc sem,ll.is que se pudiesen comer, aunque cran comidas muy bajas, cuales son las que se
dicen en este capitulo . . .

huauhtii poloeayo cs la scmilla dc los cenizos sin limpiar, con todas
SUS jnniundicias.

Ubro 7, Cut'. 13 (2:273). De la dicha mancra hecha la lumbrc nueva, lucgo los vecinos de
cada pueblo, en cada casa . . . com Ian tzouatl, que cs comida hecha de bledos con mid, y mandiban
a todos ayunar y que nadie bebiesc agua hasta medio dia.

y>broO Cap 14 (2:38(^331). Cuando hablan de matar a los csclavos ... los llcvaban al
tcmpio dc Hu.tz.lopochtl.

. . . y al tiempo de la media nochc . . . apagaban el fucgo, y a oscuras
daban dc comer a los esc avos unas sopas de una masa que se llama tzoalii, mojadas con miel, a cadauno de ellos cuatro bocados.

Ubro 10, Cap. 29 (3:127-135). Estos dichos quaquatas, como en su ticrra de ellos, es en el
valle que llaman Matlatzinco, hace grandisimo frio . . . solamcnte sc da maiz y frijolcs, y unas
sem.Ilas que son de mantenlmiento que se llaman huauhtii ... En su ticrra [Michoac5n] sc danmuy bien los bastmunlos, maiz, frijolcs, pepiras, y fruta y las semillas dc mantcnimicntos llamadas
nuaululi.

Ubro II Cap. 7 (3:233-234)- Una dc las hierbas que sc comcn cocidas se llama huauhquiliti
que son bledos; es muy verde tiene las ramas delgadillas y altillas, tienc las hojas anchuclas. Los
t.dlos dc csta h.erba se llaman huauhtii, la scmilla se llama dc la misma manera; esta hierba se cuece
para comer, sabe a ccnizos cxprlmcsc del agua en que se cuece para comerse; h.accnsc tam.alcs de
esta hicrba, los cuales sc llaman quiltamalli; haccnse tortillas. Es hierba muy comun y comcnlamucho; es como cemzos dc Espana. Otra hierba sc come cocida ILimase quiltonilH; tiene las hojas
anchuclas cuando cs pequcna. Estc hierba es comestible, y cuando ya cs grande llamasc petzicatl;
cucccsc con sal.trc; expnmcsc del agua para comerla. Esta hicrba cria una scmilla ncgra que se
llama pitzitl. '^

'

D. HERNANDEZ, CA. 1575c.

y, m"^^',*^',.^"^- i-f
(2:129-131). Paratur quoque Michuauhatolli, id est Atolli scmentlferum exM.ch.hoauhlh torrefacto hoc semine, et redacto In lacvorcm cumque cxposclt occasio, in aquam

conjecto, ca mensura qu.ic nullam adfcrat spissltudinem, et densitatem, et inspcrso melle MctI cocto
• •,;.^'* ^\ Hoauhatolli, quod ex Blitis rubeis fit, ingeriturquc inspcrso mclle; practerea Michihoauha-
ro l.,_quod ex M.chihoauhth paratur, pisturato ncmpc Blitorum gcncrc, quod symphoniam a varlctatc
colons quidam vocant.
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Liber Cab 64 C^-340-341). Rcperias In hac Nova Hispanu plura Atripllcis agrestis genera,

quae univers'im Honuhtli, scu Hoauhquilltl vocarc Mexicenses consuevcrunt, et in hortis su.s. atque

viridariis magna cura screrc, atque excolore, qualia sunt TIapalhoaqu.htl, scu Tlapalhoaulnh, rad.ce

crassa brevi, et fibrata, undo prodcunt caulcs rubei, ct in eis folm ejusdcni colons, oblonga et

scrratl per intervalla, quae elixa eduntur, suntque adco grati saporis . .
Praeterca Nexhoauluh

viridis tota, edulisque, ct Chichichoaululi, quae ob amaritudinem locum non habet mter olera, folus

e viridi purpurasccntibus, et coccineis floribus, et alia permuka, quorum nee usus est, ncc ranonem

ullam habendam duxi, pro olcre magna ex parte eduntur elixa . . Parant Mex.cam e duorum

primorum generum semlne globules, ac potionum Michihoauatolli vocataai, qua utuntur vclut

gratissimo cibo.

E. DURAN, CA. 1580.—
, , , 11 „„,1K, 1,

Cab 80 (^-SS-OO). Un ydollo de HuitzilopocKtly . . . de una massa que Uaman tzvally la

qual se hace de semiUa dc bledos y maiz amassado con micl . . . Las mogas del recoxim.ento de cste

tenplo dos dias antes de la fiesta de cste ydolo de que bamos tratando mol.an mucha cant.dad de a

semilla de bledos quellos llaman huaulitly juntamcnte con maiz tostado despues de molido amasavanio

con micl negra dc los magueies dcspucs de amassado Iiaclan un ydolo de aquella massa tal y tan

grande como era el dc palo . . . tzoalli con micl era la massa de aqucl ydolo.

Cab 00 (2:166). Fiesta de Xocotlliuetzi dios particular de los tecpaneca que son los <3e Coyo-
'

el dia de su fiesta hacian vn pajaro de massa de simiente de bledos que hcmos llamado
acan

tzoally la qual massa perpetuamentc slrulo a cstos para efig.e dc ydolos y carne y guessos de I

diosses suyos para despues comerse aqucUa massa.

Cab 06 (2:204). La fiesta . . . se llamaba Tcpeylhuitl que quiere decir fiesta dc cerros ...

Toda la multitud de la g-ntc que en la tierra habla sc ocupaba en moler semdla dc bledos y ma.z

y de aquella masa hacer un cerro que represcntaba el volcan al cual pon.an sus ojos y su boca y e

ponian en un preminente lugar de la casa y alrededor de el ponian otros muchos "rrdlos de la

misma masa de tzoalli . . . Sacrificaban esta masa que babian reprcsentado los cerros donde despues

de hecha la ceremonia se 1. comlan con mucha reverencia. Este dia los sacerdotes buscaban en cl

monte las mas tuertas y corcobadas ramas que hallaban y llevabanlas al templo y cubr.anlas con

esta masa.

F. GROUP OF RELACIONES, CA. 1580.—

Castancda, 15S0 (218-236). Aculma: Coxen mayz e frisoles e chian e guautli, dc que se

sustentan. San Juan Teutibuacan: Cogese mucho mals en el dicho pueblo y sus termmos, y frisoles,

V guaurle y chia para su sustento . . . Tequizistlan: Las semyllas que se s,enbran son mayz, chian

V huautly . . . Tepexpa: Los mantcnimyentos de que sicnpre an vsado y vsan son los comunes entre

ellos: mayz y frisoles y calabazas y liuautli . . . cojen los naturales para sus sustento mayz y fr.solcs

y clabazas y axin y chian y guauhtli.

Castailcila, 1581 (227). Guauhtia: Ticnen semillas de mayz, frisoles, calabagas, buauhtli
. . .

Contrcras Tigueroa, 1580 (l6-37)- Axacupan: Thenyan para su sustento lo que agora ticnen,

que es pan de mahiz y semylla de bledos ... los granos y semyllas desta t.erra que le s.rve de

sustento son mabiz, frisoles, agi, chian, guautlc, que es semylla de bledos . . .
Yetecomac: Las scmdlas

que entre ellos se tienen y se vsan son mahiz, frisoles. chian, guautle, que es sem.lla de bledos, y

de esta semylla se haze vn pan a su modo . . . Tornacustla: Comyan pan dc mahiz. frisoles, ch.an,

guautle . . . Tecpatepec: Tienen mahiz, frisol, chian, huautle . . .

GoJh,ez MaUonado,I5Sl (2S7\. Tetcla del Volcan y Gueyapa: Lo que alii se a cojido y

coje es maiz en abundangia, frisol, chia, vautli ...

Gonzdhz, 1^81 (T30). Xonotla: Los granos y semyllas que tienen son chian y guahtli
. . .

Mrmiaraz Zamorano, JjSl (310). Quauhquilpan: Se sicmbra y coge mahiz avnque poco por

la esteriiidad de la tierra, y frisoles, y la semilla del huauhtli, que cs como grano de mostaza dc que

se manticnen los yndios.

Pinto 1579 (t> 92). Iscateupa: Las semyllas dc que se aprobechan son frisoles, chian, chile,

maiz, pcpi'tas, quilites: destos se aprovcchan agora y dicen que slcmpre antiguamente tub.eron estas

semyllas.
, 1 1

•

Pomar 1^82 (b 49-58). Tezcoco: Los mantenimientos de que antes usaban es de lo propio

que al pres'ente usan y se manticnen, que es lo principal el maiz . . y dc huauhtli, y de m.ch,-

huauhtli ... el huauhtli, que es una semilla como de nabos, y de su propia color, salvo que cs

chatilla como lantcjas, de que despues de mol.do y amasado hacven unos boUos met.dos en hojas de

maiz, que cuecen en ollas, 6 haciendola tortillas cocidas en un comal . _. . tienen michhuauht 1, que

es otra semilla blanca y mas menuda: de este hacen bollos por la propia orden que se ha dicho del

huauhtli, y de esta suelen bcber despues de tostada y molida y deshecha en agua miel.

Vera, 158 1 (68). Chila: Se da maiz, chile, frisoles, pepitas, chia y guautli.
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C. TEZOZOMOC, CA, 1598.

Cap. I (S). Y al ticmpo que llcgiron a csta cludad LTcnocluitldnJ habian andado y camlnado
muchas ticrras montcs, lagunas, y rios ... La comida que traian era mai'z, frijo!, calaba/a, chile,
jitomate y miltomatc, que iban scmbmndo y cogicndo en los ticmpos y partes que descansaban yhacian asiento, como dicho es, y como Ilviano que era el chian y huauhtii lo traian cargado los
mucnacnos.

Cj;/>. 3 (15). Alii en Xalrocan hicleron canicllones dentro del lago Chinamitl, sembraron nni?,
nuaucli, frijol, calaba/a, chilchotl, jitomate.

Cap, Ij (j6). Subidos los tecpanccas en un aho de un monte que llaman Axochco, dosde alii
comlcn/an a voccar los tecpanecas, diclendo: scnorcs mios, mexicanos, no haya mas, habcd clemencia
y piedad de nosotros, sosicgucn vucstras arm.is, y reposcn vuestras pcrsonas . . . os daremos frijol,
pcpita, huaulitli, chian para vucstro sustenco, y maiz per todos los ticmpos de los anos.

Cap 4S (309). Llcvaronlc lucgo a Toluca a dcscansar. y en este inter sobrevino Chimalteuctli,
scnor de los matla/.Incas, y dijoles: Scnorcs mexicanos, ccse ya vucstro orgullo y braveza, que yj
oi somos vucstros vasallos y tributarios: mirad, .scnorcs, que en esta ticrra y pueblo no hay otra cosa
smo nialz, frijol, huauhtii, chian, y tea para alumbrar de noche, que es candcla, y esteras, pctlatl.
Esto es, scnor, lo que en este pueblo vucstro sc da y crla, y no otra cosa.

Cap. 74 (3S3)- Licgados a Teloloapan particron la gcntc en trcs partes igualnicntc, y de las
casas que habia hechas y hablan sido do los muertos, las mejores tomaron los mexicnnos; y asimi>:mo
los pueblos cercanos a ellos mandaron Ilcvascn maiz, frijol, huauhtii

tL KUiZ DE ALARCON. l62g,—

C^t- 3 (^37-US)' Dondc mas manificstamcnte ay formal ydolotria, es al fin de las aguas,
con las primicias de una scmilla mcnuda mas que mostas^a, que llaman huauhtii, porque tambien cl
demonio quicrc que Ic ofrescan primicias: es pucs esta semilla mas tcmprana, cndurcce y sasonarsc
qu otra ninguna, y assi la cojen quando el mayz que llaman temprano o nemesina empiega a espigar,
que en tierras callcntes susccdc en dos messes: desta scmilla hazcn vna bculda como polcadas parJ
bcucria fria, y hazcn tamblcn vnos bollos, que en la lengua llaman tzoalli, y estos comen cossidos al
modo dc sus tortillas. La ydolatria esta en que accion de gracias de que se aya sat^onado, de lo
primero que coxcn bien molido y amasado, ha/cn vnos ydolos de figura humana de tamano de vna
quarta dc vara poco mas o mcnos . . . repartlcndo los idolillos a peda^os como por rcliquias se los
comcn cntrc todos.

L COBO, 1653.

Ubro 4, Cap. J (1:337)- Hallansc asi mismo las ycrbas sigulcntes: Bledos blancos y rojos,

y son comida muy ordinaria dc los indios, y en la ciudad dc Gu.imanga sc haccn dc hi scmilla dc los
Bledos blancos muy rcgalados turrones con a/ucar.

Lrhro 4, Cap, j (1:35^^)- La Quinua es una planta muy parccidi a los bledos.

J. SFRNA, J656.

Cap. 2 (2S8-28Q). Hallasc por confcbslunes dc algunos dclinqucntcs que aula en algunos
Pueblos dc cl Vallc algunos vicjos, que tcnian por officio cl sacar cl fucgo nuevo, que era, se^^un
estoy informado, que este tal Minlstro del Demonio, 6 sacaba cl fuego con vnos palillos, 6 lo'traian
Jc la vezlndad con los poquietes, y alii le otfrcscian vnos tamalillos dc Zoalcs, que es vna semilla
de Bledos, los quales offrcsclan al fuego, cchandolos por las quatro partes de la casa . . . por
declaracion de vn indio de Cumpahuacan, dc dondc sc tuvo noticia y ori^iino esta compllcidad.

K. ANONYMOUS, CA. 1760.^

(31), Otra scmilla sicmbran solos los Jovas, y llaman coguct, ex Mexicani zoalc. Es como
semilla dc quclites, de color amarillo. Su primcra cosecha son las ojas de la mara; y la segunda
dicha semilla; pcro para comerla, la bcncficinn de esta suerte: en una cannstlta lieclia de palnia,
hechan un almud, 6 lo que quieren de dicha semilla, van al Rio. y dentro de el agua lo cstan pisando
con un pic hasta que rrebienta cl grano; y mientras lo pisan, esta hechando mucha cspuma. Despues
lo tuestan, y muelen; y asi rcbuelto con agua fria, lo comcn; y es un refresco tal dc bueno.

L. ANONYMOVS. 1777---

Fascicles 261-274. Tur Agosto tambien, pcro solo en barrancas tempi adas, sicmbran una
smiientc, que en la Nueva Espana nombran .ilcgria, y los tarahumares nombran oguigui. Es a
mancra dc ajonjoli aunque mas mcnuda y redonda, tostada revienta y crece mucho, v cs de mui
biien gusto, se cosecha por Novicmbre . . . De la alcgria tostada, 6 comcn seca, 6 la haccn bcbida
mohendula con agua . . . Delas ojas dclos bledos (que naturalmente tambien nacen muchos) comen
las indu>s crudas, 6 cocidas, y tamblcn haccn bcbida molldas con agua, 6 solas, 6 revolviendoles maiz
tostado . . . Dc las scmillas dclos dichos bledos que son de dos maneras, bianco y cncarnado, y al
bianco Ihiman temevali, y al cncarnado chullaca, haccn pan, 6 comen tostada, 6 haccn bebida.*
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A 594;

Acitheca, 418, 424, 446, 455> ^57

Acnida, 610

Adipcra santanderensis, 402

Afghanistan, cultivation and use of

amaranths In, 593

spinosus,

.. 606: W
605; strlctus, 594; vis

cram

Am blystigma pcclunculare, 540

Amphhtelma exserttim, 521

Anachoroptcrls, 450, 452

Anglopterls, 409, 447, sorl of, 454

Ankyropteris, 412

Africa, cultivation and use of gram ama- Aphonostelma micranthum, ^^i

ranths In, 594

A\af\a Scbinnannii, 406

Albizzia corlpatense, 400; paucipinnata, 400

Alegria manufacture from grain amaranths,

578 . , . — o-

Amaranths, The Grain: A survey of their amaranths m, 587

grain amaranth
Apocynaceae, 404, 496

Archaeological finds of

seeds, 563, 587

Archangiopteris, 444, 454

Argentina, cultivation and use of grain

early Latin American
Arizona, grain amaranths from, 563

Asclepladaceae, 496, 503; (MIscellaneae)

,

406; adaptation of, to insect polhnation,

477; taxonomy of, 503

Ascleplas angnstissima, 535; itminalh, 511

Asia, cultivation of grain amaranths m, 588;

regions where indicated, j^^

004-uu^- cuiuviii-iwii ..iiw v..^, 562, in Astcrotheca, 418, 455, 457

Africa 594 in Asia, 588, in Guatemala, Asterotheceae, 418, 446; showing two pos-

history and classification,^ 561 ;
Appendix

(Extracts from

Sources), 629

maranths, grain: alegria manufacture

from, 578; botanical classification, 594;

chromosome counts in, 596; cultivated

species, 597; morphology of, 596, 59^,

604-605; cultivation and us

582, 583, in Mexico, 564, 574, 575^ 578,

625, in the United States, 563; huauhth,
sible lines of derivation of, 455

Atcleia, 401

m relation to, 567, 624; niguas, made Atriplex, 564 ^

, u .^ci S69
from, 584, 626; non-cultivated species, Aztecs, use of grain amaranths by, 5b t, :.07

603; 'pistillate flowers of, 59^, 604-605

Amaranthus: Alopecurus, 594, 602; sect.

Am..ranthatypus, 594, 612; Anardana,

590 594, 599; ataco, 612; Bigelovii, 606;

'orictcosus, 606; Brandcgci,606; caudatus, Bledo, 584

585 TbT 594 602, 62S; celcsloldes, 594, Clepharodon, 504; mucronatum, 504, 552,

608; chihuahucnsis, 612; cruentus, 594,

601, common race, 601, 627, Mexican

race, 601, 628; cultivated species, 597;

B

Bailey, L. H. Rubus in Panama, 154

Bartramia, 317, 332; indica, 317, 382

dubius, 607; edulis, 588, 594, 597, 603,

62S; farinaccus, 594; flavus, 594; fru-

mentaccus, 589, 594, 599; hybridus, 594,

608, northern race,

nitidus, 504

Blltum, 564

Biitum majus Peruanum, 585

Bolivia, cultivation and use of grain

ranths in, 5 85, 5^6

ama-

amerlcana, 413;
609, tropical race,

610- hypochondriaceus, 594, 599, 609;

leucocarpus, 563, 594, 599, 610, aberrant

race, 600, 627, Arizona race, 600, 027,

common race, 599, 627; leucospcrmus,

594, 599; non-cultivated species, 603;

paniculatus, 594, 599; PoweUii, 594,611,

CordiUeran
^^^1>J}'^^^^^^^^

^;^3^; Carboniferous fern fructifications, Some
611; quitensis, 608; rctronc^us -'^^j '^^-'^

.

sanguLus, 594; scariosus, 607; speciosus, American, 409

(633)

Botrychioxylon, 412

Botryopttfris, 413, 452;

antiqua, 413, 416; Jubius, 4U; fecunda,

414, 415, 460; forensis, 410, 413, 414;

glabosa, 410, 414; hirsuta, 413, 416;

llllnoensis, 415, 462; ramosa, 413, 416;

spinosa, 415, 460, 462

C



634 ANNALS OF THE MISSOURI BOTANICAL GARDEN
[Vol. 37

Cartea (fofichauhi, 404
C 404
Cassia tomentosa, 402; vargasi, 401
Ceramauf/jus, 480, 505, 506; )laius, 536;

gracilis, 521

Ceylon, grain amaranths in, 589
Chansithcca, 443
Chcnopodium, 564; Nuttallii, 565; pucb-

Icnse, 565; quinoa, 566
China, grain amaranths in, 589, 593
Chlacnaccae, pullen of, 497
Chorionoptcris, 412, 446, 450, 4jj^ 457;

44
spor

Christcnsenia, 447, 457
Coal Age plants, 409
Cocnoptcridalcs, 412, soral morphology of, /

Fujiasfmm, 479, 505, 506; afrgusfissiwum,
479, 535; apiculatum, 511; barbatum,
511; bicoJor, 525; bilohum, 517; bonar^
ieme, 511; clamnm, 512; cruRufoliuw,
512; crispiim, 522; cvmaiicine, 512; ens-
piJafum, 512; cynanclmdes, 528, van
subfntfjcafum, 528; Dombeyannwl 512-
iJumctorum, 519; clcgam, 525; £nr;;./'
bcrgii 519; fr//.//rr/, 519; //^r;/;,;, 536;
tragic, 512; Cardncri, 512; .sjWr//;;;,

509; Ghziarv, 512; ^r^/c/Vt', 521; Har/-
T^T^/V, 530; hcicwphylUnn, 523; /j/V/c/-
/w^;/, 532; hwccolatum, 512; lasianthum,
512; Lhulcttlanuw, 519; ///;r^rr, 530, var
hctcropbyUum, 530; lougifoliuw, 536;
luruluw, 525; odoratiim, 520; ot'r///-

448, ^^9
Connaraccae of Panama, 178
Corona of Sarcostcmma, 491
Coryncptcris, 446, 448; Esscnghi, ^^9;

coralloidcs, ^^p
Crassulaccac of Panama, 121
Cuahzontli, 566
Cunoniaceac of Panama, 145
Cyathostegfa, 4OI; matthewsi'I, 4OI; weher-

baueri' 401

Cyathotrachus, 419, ^55; altissimus, 420 Gonolobus, 492

4^4; ^Itus, 419; bulbaccus, 419 '

Cynanchum, 504; clausum, 511;

painwsiitn, 507; Parotri, 507; pcJuneu-
latum, 512; pubcseon, 512; reflexurn,
519; refract u>fi, 517; ripariuffi, 512;
rohnulifolium, 507; Scboflii, 512; Sr/-
^^r//7, 512; tomeuielluni, 507; Torreyi,
527 \ vesiculare, 527

G
Galactia, 402; gracillima, 403; lincarifolia,

403; pediinculata, 402

eafiuw, 51

1

V7CXt~ 397

C>5/av/r;;;;;/^, 479, 505, 506; umbcllai
480, 536

um
,

Grain amaranths, 561
Gramineae (Misccllancae)

,

Grand'curya, 443
Guatemala, cultivation of grain amaranths
m, 582

D H
Danaea, 443, 454
Danaeitcs, 443
Danacopsis, 444
T>oemiay 481

E
Economic use of huauhtii, 572
England, coal balls from, 412
Eoanginpteris Andrewsii, 440, 4^6; recon-

struction of, 442; sori of, 441, 4'^s, 454
Etapteris, 448, 44()
Ethnological problems, grain amaranths in

relation to, 561

Evolutionary possibilities within Maratti-

Heliocarpus, 316, 326; aiborescens, 344;
hiriin, 374; occidenfalis, 349; tiRrinm
384

Herrcria Glaziovii, 398; latifolia, 397
Holalafia multiflora, 406; Schumannil, 406
Holm, R. W.: The genus Sarcostemma,

aceae, 452

F
Fern fructifications, Some American car-

boniferous, 409
FIschcria, 492
Flora of Panama. Part IV, Fasc. 1, 1-

Part V, Fasc. 2, 121
'

'

Fossil plants, 410
Fructifications, fern, 409

477
Huauhtii: botanical identity of, 564; culti-

vation, 572; economic use, 572; in re-
ligious ceremonies, 564; recent cultivation
of, 577

Huauhquilitl, 624
Huauhzontii, 566

I

Illinois, coal balls from, 411
Inca grain, 585
India, grain amaranths in, 589
Indiana, coal balls from, 411
Indians of the Americas, role of grain ama-

ranths among, 563, 564, 585
Iowa, coal balls from, 411
Inga alatopetiola, 206; edulis var. minutula

209; glgantifolia^ 2I8; panamensis var!
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clavata, 204, var. Pittierl, 203. var. Rod- Miscellanea taxonomica I 397

rigueziana, 205

Insect pollmation: in Asclepbdaceae, 477;

In Orchidaceae, 477, 497

J

Jacaratia dollchaula, 404

Moringaccae of Panama, 121

N

K

Ncxhuauhtli, 565

Niguas, manufacture of, from grain ama-

ranths, 584; popped amarantK seed pre-

pared for, 626; made in Guatemala, 020

Kansas, coal balls from, 411

Kcramanthus, 480

O

L

Oligocarpia, 443

Ophloglossaccae, 445

Lay, Ko Ko. The American species

Triumfetta L., 315

of Orchidaceae, adaptation of, to Insect polli-

nation, 477, 497
irmmietta i.., :) 1 -»

. Tli^ptnenna 71
Le.ummosae: (Mlsccllaneae) , 398; of Pan- Ottoma Th^erneana 71

^„. 1Q.. <;„Kf.mi]v Mlmosoideae, 185, Oxy^tclma, 480, 503, 537, L,/(W5//,

ama, 184; Subfamily Mlmosoideae,
540;

497
sola^wides, 545; Vailcae, 543; aohiceae,

Leucacna multicapitula, 302

Liliaceae (Miscellancac) , 397

Lochnera rosea, 491

Loganlaceae (Miscellancae) , 404

548

P

Paleobotany, aim of, 444

Panama: Flora of. Part IV, Fascicle 1

Lugonia, 481, 505, 5 37; amUna, 549; lyst- (Pipcraceae) , 1; Part V, Fascicle 2 (Resc-

machioides, 547

M
McClintock, Elizabeth. Saxifragaceae of p^^;^ 530

daceae to Leguminosac, in part), 121

Paracopteris, 443

Panama, 137

McVaugh, Rogers. Rosaceac of Panama, morpha, 424
Pccopteris, 409, 447; vitcrmedia, 418; poly-

147

Macroglossum, 444, 454

Ventacyphus, 505, 538, 548; bolivicnsis, 549

Penfagonium, 481, 505, 537; //^i7m;_, 544
Macroglossum, tt-t, -r^-r

_
xim,..^ , --' - •

-v-llnHrifncca
Mimav Scrfilus Harry. Some American Peperomia cauduhhmba var. cyl.ndribacca,

"^
cTrboniferous fern fr^tificanons, 409 ^04; ^h^Hquiensis .3;. Chr>.,er^ 94; con^

1 • • ^^«i-V.c In ^9^ serta 114- Davidsonn, 102; nexmer\id,
\ylinrhn»'ii erain amarantrib in, j7j ^clLa ii*t, '^

? 5
1 • • j

Sdcvm;E=pinos«e,4<.5;„Bl.nd„lo«,406; „,; jbbell, van nervulosa, ,8; h.p.do-

rhachls, 112; oblongibacca var. macro

phylla, 105, var. marragantina, 105, var.

subvlllosa, 106; obtusifolia var. longi-

bracteata, 109; perglandulosa, 116; um-

brlgaudens, 81; Wedelii, 118

Pergularia, 481

Periploca, 492; esculent a, 482

Peru, cultivation and use of grain amara

jasminiflora, 405; ligustriflora, 404; scutl-

folia, 406; tricolor, 406
^

Af .1 ^hpiriferum 134- indifferens
Marathrum cneirueiuiu, i:>t, >

132; leptophyllum, 131; pusillum, 129;

stenocarpum, 127

Marattlaccae, 409; evolutionary possibilities

among, 452, 453; fossil, 445, fructifica-

tions compared with ptcridospcrmous

microsporangiatc organs, 446; living, 444,

447; origin of, 444, 447; phyletic chart

ntlIS

In, 585; localities where indicated, 5^0

Petzicatl, 568, 624

or4fr;hyle'tic slide of', 445, 456; sori miihcrtella, 480, 505 506; crUpa, 522;

t' If
'

IaIa,,. linear, 452, radial,457 cUn.a, 511; cras^folia,5lUcnmanenn,
of', 418,' 448, 453> linear, 452, radial, 457

Marattiales, 409, 418

Marattiopsis, 444

Marsdenia Dussii, 408; Rotheana, 408

Matelea belizensis, 407; cyclophylla, 408;

511; cynanchoklcs, 528; d-^^-^aw^, 525;

filipes, 519; Hartwegti, 'yll, 530, var.

Gentlei, 407; loantha, 408; Meyeri, 406; /

heterophylla, 522, 530; hcferophylia, 522,

5 30; hirfrlla, 532; laslutitha, 511; oi'a//-

reticulata, 407; Rogersii. 407 Pedunculata, 511; r/^^ari^, 511; Toneyi,

Mexhuauhtli, 565
. vhiJihrrtia 479 505, 506, 537; albsflora.

ranths in, 564; localities where indicated,

574, 575
Michihuauhtli, 562, 624

Mimosoidcae (subfamily of Legummosae)

,

185, 497

517- bonariemh, 511; cavipanulata, 539;

chu^a, 511; crassifolia, 511; cmPa, 522;

cumanemis, 511; cuspidata, 511; c::y«j?"c/?-

o/(/fJ, 528, var. subtruncatum, 528; rfzn»^-
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446

418, 454, 457, 463

Q

toYum, 519; e\ega,n, 525; Evvcndbcrgu,
519; cx.crta, 521; Vendlcri, 519; jhva, Ptychocarpus, 418, 423544; Gardncu, 511; CilUem, 540, var.

P
-

^i«. ^^:>,

^/W^, 541, var. gracilh, 541, y^it. graudi-
flora, 541, var. mirahilis, 541, var. /j^rtv- ^ ., .

cora>tafa, 541, var. pubcsccns, 541, var X" <""'''' ^^^

^cstita, 541; ^r.r/fc, 540; grandijlora,
^"''''^'

^^,?
540, f. j/A/7,/, 541; hctcrophyUa, 523,
5 30; /)/>/<-//<?, 532; bypohuca, 5 39; /,;>;-

r/o//rt,/„, 519; linearis, 5 30, var. /jr/cro-
phyUa, 522, 530, var. /^/V/f//<,, 532; U»,g}- Ramirez Codex, 567
folia, 536; ///r/^/^, 525; lysiniucbioidcs, Relaciones of Mexico, 576
547; ubtmata, 545; obtusiuscuh, 545;
Oi/or^j/^;, 520; Palmcri, 511; pannosa, 507^

^'^'^y 455i unitus,

Quinna, 58 5

Quinoa, 58 5

R

Religious festivals, use of grain amaraiulis
in, 564

Pai'Qfii, 507; picta, 544; quadriflora, 545,' Resedaceac of Panama, 121
flexa, 519; refracta

"1
Rhynia, 448
Rinorea roureoides 403

en, 541; sulauoidcs, 544; speciosci, 539; Rosaceae of Panama, 147
splcndcns, 539; stcllaris, 536; sfipifata', Rourea glabra, 404
546; totiieuidla, 507; Turreyi, 527; ;//;-' Rubus in Panama, 154
<////<7/f/, 522; i-ariijuUa, 545; vimiuaVn, S

IrL^f^T^
'''' "''''^'^'""'' ''- ^'^^- S.--"--^. R- Br.. (Asclcpiadaceae), Tl,c

American species of, 477
1 hjct.c sl.de of Maratt.accae, 445. 450, Sarcostemma, 479, 482, 537, 538; andinum

Phylogeny of ferns. 444, 4j6
Piper acutissimum var. trichopus, 66; adun-
cum var. brachyarthrum, 32; acqu'ale var
launfolium, 48; arboreum var. falci-
folmm, 65, var. hlrtellum, 64; aristo-
lochiaefolium, 18; augustum var. code-
anum, 61; campanum, 25; Cooperi, 21;
crassinervium var. tocotanum^ S; David-
sonii, 14; dlmorphotricluim^ 52; distig-
matum, 13; hastularum, 21,' hirtclllpet;-
olum var. Harveyanum, 5 8, var. taplanum,
58; hispidum var. ellipticifolium 34 var
trachydermum, 33; lucigaudens

'

var!
Allenn, 42; macropunctatum, lO; mar-
ginatum var. clausum, 17; Maxonil var.
varium, 71; perbrevlcaule, 5I, var. sub-
glahrilimbum, 51 ; perlasense, 67; scptu-
plinervium var. subpubinervium, 46- suh-
caudatum var. maternale^ 59; varii-
trichum, 37; via-chlcoense^ 67; Wedelii,
56, var. retrohirsutum 57

Pipcraccac of Panama, 1

Pithecolobium, 398; coripatcfise, 400; mem-
branaceum, 228; mulciflorum, 400; ramU
florum, 400; steyermarkii^ 393

Podostcmonaceae of Panama, 124
Pollination, insect: In Asclcpiadaceae, 477;

in Orcbidaceae, 477, 497
Polypodiaceae, 445
PsaronJus, 409, 447, 452
Ptoridospermac, 409
Pceridospermous mlcrosporanglate organs and

marattiaccous fructifications compared,

549; aniSustissimum, 534, 535; apJcu^
lafum, 511; arenarium, 53 3; barbatum
511; heUum, 517; b'uohr, 525; hifiduw,
511; bilobum, 517, ssp. bilobum, 517, ssp!
Lmdemanum, 517, 519; bilobum, 517-
bonaricmc^ 511; Broxvnci, 511; campanu-
latum, 538, 539; carpophyWohlcs, 521;
clausum, 509, 511; crassifoliinu' 5ui
cnspuni, 522; ciinuncnsc, 511; cu$pi-
aatum, 511; cynancholdes, 516, 52 8, ssp.
cynanchoides, 528, ssp. Hartwegii^ 528,
5 30, cl. cynancboides-H a r t w eg i, 5 3 2;
cynctucboiJes, 52 5; Dombcyanu?}j, 511;
Douiauum, 520; elegans, 506, 525; escu-

•.
to^, :>-!/, iia\um, 536; iTcininrr/^

511; Giiliesii, 540; glaucum, 5 09; Glaz-
Wfii 511; gracile, 521; graudifloruw

,

540; hastafum, 545; hcferophylhim, 522,
530, var. hirteilum, 532; birtellum, 532;
incauuw, 540; Jacqn'nii, 551; Lebmannii|
550; Limlcuiafium, 519; UnearCy 511, 530;
lobata, 523; luridum, 525; lysimachioides',

538, 547; marsnpiflorr/m, 545; odoratum,
520; piilllihuf!, 511; pannosum, 507;'

pedHuculatnm,5i{; pubesceus, 5ll;cjncid-
rifloruw, 545; riparinm, 511; rofuudl-
folium, 501; Schoffii, 511; solanoides,
538, 544; stipitatum, 546; Swarfziairnm,
511; tomcntcllum, 507; Torreyi, 527;
trichopetalum, 551; nndulafum, 522-

506
7'

Sauer, Jonathan Dcininger. Tbe grain ama-
ranths: A survey of tbeir history and
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classification, 561

Saxifragaceae of Panama, 137

Schery, Robert W. Miscellanea Taxonom-

ica: Legumlnosae, 398; Lcgumlnosae of

Panama, 184; Robert E, Woodson, Jr.,

and collaborators. Flora of Panama, Part

IV, Fasc. 1, 1; Part V, Fasc. 2, 121

Schizaeaccae, 451

Scolccoptcrls, 410, 423, 446, 450, 45^ 455;

comparison of various species of, 43 8;

elegans, 425; incisifolia, 433, 435^ ^^0,

4/2; iowensis, 429, 4 54, 468; latifolia,

425, 466; major, 436, 4/4; minor, 424,

var. parvifolia, 431, 47O; Ollvcrl, 425,

436; polymorpba, 424; Radforthii, 425;

ripagcricnsis, 424; subelegans, 424

Sori of Marattiales, 418, 448, U9; deriva-

tion of linear, 452, of radial, 457

Soutli America, grain amaranths In, 585;

localities of, 386

Spigclia aceifolia, 404; stenopbylla, 404

Sporobolus hians, 397; pscudairoides, 397

Stapclia, 492

Stauroptcris, 412, 446, 450; Oldhamia, 440

Stlpltoptcris, 452

Sturiclla, 418

Sirarfzia Sect. Cyathostcgia, 401

T

367; Jelskii, 388; Lappula, 378; LappuU,

3 82; leiocarpa, 3 84; U^nhniana, 167 \

longicoma, 3 58; longicinpis, 363; longi-

seta, 363; macrocalyx, 338; Martlaua,

382; Matudai, 384; Mexiae, 348; mlcro-

petala, 338; microphylla, 371; moUissima,

357; multilocularis, 3 56; nemoralh, 363;

obscura, 369; ohovafa, 337; oligacantha,

377; Orizaba, 367; ovafay ^71>\ oxyphylla,

373; Palmeri, 353; panainensisy 1>67\

panlculata, 384; perslmllls, 346; pilo^^a,

566; polyandra, 337; pseudocohunnarh,

362; Purpusii, 3 54; qjierccfornm, 340;

qninquchba, 378 ; rhombcacfoUa, 3 82;

rhomboidea, 382, var. rccifemh, 328, var.

Sprticcanay 3 82; nibricaitlh, 373; Salz-

manni, 378; Sampaioi, 384; sanctac-

Uiciae, 340; Schunkei, 363; scmltriloba,

373, f. alihaeoides, 371, var. Berlvulicri,

374, var. brasiUcmh, 374, var. havauenm,

17A. var. Martiamt, 374, 3 82, var. suriuan?-

ensis, 371, var. typica, 374; scpiuw, 167;

sericata, 380; simiosa, 378; Sloanei, 374;

socorrcnsis, 353; speciosa, 338; stellata,

3 34; surinamemis, 371; Thonntngiana,

373; tigrina, 3 84; tiUacfoUa, 373; tri-

cmpisy 373; trilobuy 373; valcytciemh, 367;

vehifina, 3 58; vincenfina, 167

U

amaranths in, 563

V

Tctrapbysci, 481, 505, 537; Lehmannih 550
jjnited States, cultivation and use of grain

Tezcahuauhtll, 565, 568, 624

Tlapalhuauhtli, 565, 624

Triumfetta, The American species of, 315;

chromosome counts, 33 2; generic and

specific relationships, 326; geography,

318; history, 317; morphology, 322; tax-

onomy, 322

Triumfetta, 3 32; abutiloides, 365; acra-

Van Roycn, P. Podostemonaccae of Pana-

ma, 124

Van Schaack, George B. Gramineae (Mis-

cellaneae), 397

Vellozia, 398; caruncularls, 398; gramlnea,

398; Macedonis, 398
cancha, 370; ...;.m./., i^7;acutdoba

^^^^J^^^^^ (Miscellaneae) , 398
373; althacoldes, 371; angulata, 3 82;

apctala, 385; arborescens, 344; attenuata,

347; barbosa, 360; Bartramia, 382;

Bcrtcri, 378; bogotensis, 366; Botteriana,

567; hoyacana, 363; bracbistacantba, 381;

brachypetala, 38 8; brevlpes, 3 52; Cal-

deroni, 343; calycJna, 388; caudata, 341

;

chihualiuensJs, 3 58; columnans, 362; col-

iimnarioulcs, 362; corlacea, 340; cucul-

lata, 3 39; cymosa, 363, var. glabrescem,

363, var. hirsiita, 363; dehiscens, 364

dichotoma, 371; dioica, 347; discolor

364; dumetorum, 367; criocarpa, 382

excha, 3 82; falcifcra, 3 5 5; ferruginea

344; Galeottiana, 3 85; Goldmani, 340

grandiflora, 363, var. braslliensis, 363

grossulariaefolia, }67; havanensis, 373

hcliocarpoldes, 3 88; hcteroplyylla, 378

Hlntonll, 342; hirta, 373; hhpida, 567

Violaceae (Miscellaneae) , 403

Weywi, 582

Woodson, Robert E., Jr. Miscellanea taxo-

nomica: Apocynaceae, 404; Asclcpiada-

ceae, 404; Caricaceae, 404; Liliaceae, 397;

Loganiaceae, 404; YcUoziaceac, 403;

Violaceae, 40 3; Robert W. Schery and,

and collaborators. Flora of Panama, Part

IV, Fasc. 1, 1; Part V, Fasc. 2, 121

X
Xochihuaulitli, 565, 624

Y
Yuncker, T. G. Piperaceae of Panama, 1

Z
Zoale, 564, 568, 570, 576

Zoslma, 481, 5 37; violacea, 540

Hostmanni, 378; insignis, 337; ]oscfina, Zygoptcrls, 413

V
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